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Original Communications 


ABSCESS OF THE LUNG WITH PLEURAL EFFUSIONS*t 


EMILE SERGENT, M.D., AND Marc Isetin, M.D. 
Paris, FRANCE 
INTRODUCTION 
N UMEROUS studies made in all countries during recent years on 
bronchopulmonary and pleural suppuration and especially on pul- 
monary abscesses in their various etiologic and anatomicoclinical forms 
have brought to light facets of much theoretical and clinical interest 
eoneerning the relations of purulent pleurisy and pulmonary abscess. 

We shall endeavor to give a summary of the present state of our 
knowledge of these relations, distinguishing their essential varieties, and 
especially showing that purulent pleurisy often masks an unrecognized 
pulmonary abscess. 

We may recognize in a general way two sources for an empyema which 
appears as a complication of a lung abscess, either a direct perforation 
of the pleura by a superficial abscess opening into the pleural cavity, 
or the propagation from a distance into the pleura of a more or less 
deep-seated abscess. 

This distinction, which a priori might appear fundamental, one to 
which most authors, particularly Sauerbruch, have called attention, is 
not, we believe, the one which constitutes the principal factor in the 
final development of accidents and in indications and results of surgical 
treatment. 

Another consideration, in our opinion much more important, needs 
to be brought forward: Does the pleural effusion occur im the free 
pleural cavity or in a partially or completely walled off pleural pocket? 
This consideration, we think, dominates the discussion and upon it 
depends the gravity of the outlook. 


*From the Medico-Surgical Service of the Propedeutic Clinic (H6pital de la 
Charité, Paris). 

tRead before the Sixteenth Annual Meeting of the American Association for Tho- 
racic Surgery at Washington, D. C., May 9, 19, 11, 1932. 

Translated by Leo Eloesser. 
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All internists and surgeons are in accord with Sauerbruch in recog- 
nizing that direct rupture of a pulmonary abscess, especially a putrid 
one, into the free pleura constitutes a complication of exceptional gravity, 
a ‘‘pleural phlegmon,’’ which in almost every case lies beyond reach of 
treatment. All are agreed in recognizing, on the contrary, that this 
rupture if it occurs into a partially adherent pleura may not be ominous 
if the effusion is definitely encapsulated. We propose to show that 
purulent effusions that have their origin, not in an intrapleural rupture 
of an abscess, but in the propagation of a distant suppurative infection, 
are subject to similar prognostic and therapeutic considerations: Free 
pleura or partially adherent and encapsulated pleura; this is the pre- 
ponderant element of differentiation. 

In short, we think that pleural effusions complicating pulmonary ab- 
secess may be grouped under three main varieties, as we have already 
briefly indicated in collaboration with Baumgartner and Kourilsky in 
a report on the ‘‘Medico-Surgical Treatment of Lung Abscess,’’ pre- 
sented to the Congress of Internal Medicine held at Paris in October, 
1932. 

1. Pleural phlegmon by direct rupture of a pulmonary abscess into 
a free pleural cavity. 

2. Partial circumscript pleural effusion collected in a small pleural 
pocket, well encapsulated, which may be the result of a direct rupture of 
an abscess into the pleura, as well as the spread of a distant infection. 

3. Diffuse pleural effusion originating in the spread of a distant intra- 
pulmonary suppurating focus toward a pleura which may be transformed 
into a veritable sponge or honeycomb of pus by reason of partial and 
incomplete walling off of empyema pockets, but which at first may con- 
tain only a serofibrinous exudate. 

The first variety, the ‘‘pleural phlegmon,’’ we shall not discuss; this 
classical variety represents an almost invariably fatal complication. To 
the second variety we shall pay more attention. The encapsulated 
pleural pocket may easily be opened and drained, and this simple tho- 
racostomy will suffice at times to eure both the pleurisy and the abscess. 
However, we do not share the optimism of Eggers, who in 10 cases suc- 
ceeded in doing this 10 times. In our 8 eases this occurred in only 2; 
in the other 6 drainage of the abscess was necessary at a later stage, at 
times months after thoracostomy. 

The third variety is the most interesting, for it seems not to have been 
described with the precision which its practical importance calls for. 
Generally, the abscess is not recognized and the affection, considered as 
an ordinary empyema, is operated upon as such by thoracostomy. A 
veritable catastrophe then ensues: the pneumothorax, which is always 
considerable (in spite of apparently well-placed thoracostomies), crowds 
the abscess into the depths of the chest. The most formidable difficulties 
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have then accumulated: vast extent of the suppurating pleural chamber, 
difficulty in recognizing the existence of the abscess and in localizing it; 
difficulty in opening the abscess. We have observed this variety in 4 
eases: all of them terminating in death. 

In brief, our observations lead us to conclusions much more pessimistic 
than those of Eggers and Sauerbruch, to mention but two of the prin- 
cipal authors dealing with this question. These authors state that 
thoracostomy in the great majority of cases suffices to cure the empyema 
and the abscess at the same time; if thoracostomy fails to cure, direct 
intervention and opening the abscess, which is usually superficial, are 
neither difficult nor dangerous. 

Now, in our patients simple thoracostomy acted very differently. It 
sufficed to accomplish a cure in only 2 eases. It was insufficient in 5 
cases, a secondary pneumotomy being necessary. Thoracostomy man- 
ifestly aggravated the situation in 4 cases, corresponding to Group 3, 
mentioned previously, in retracting the abscess into the depths of the 
thoracic cavity. 

That the conjunction of a purulent pleurisy with an abscess should 
be, in general, an association of ill import is not surprising, for there 
is no reason why these two affections, serious in themselves when they 
oceur alone, should become benign once they are associated. 


PATHOLOGIC ANATOMY 


1. Encapsulated Effusion.—We shall study the anatomic lesions as 
they present themselves before and after thoracostomy. 


a. Before thoracostomy: Walling off is a sequel of slowly developing 
pulmonary disease and one of us has repeatedly called attention to 
pleurisy associated with long-standing bronchiectasis. The cicatricial 
remains of a previous ordinary pleurisy may also lead to encapsulation 
of an effusion. At times encapsulation may be the product of an in- 
flammatory reaction existing from the first appearance of pulmonary 
abscess, the end-effect of which may be the effusion itself. For this 
reason most of our patients with such effusions were either senile or 
suffering from long-standing pulmonary disease. 

The nature of the effusion depends on its etiology. Empyemas due 
to rupture of an abscess always contain air; the more or less homogeneous 
pus presents the same characteristics as the sputum (it was putrid in 
all of our eases). In effusions by extension, on the. other hand, the 
pus is more or less homogeneous and may contain organisms which differ 
from those in the sputum. The underlying abscess may be superficial 
as well as deep-seated. When it is superficial, the communication may 
be sufficient to give satisfactory drainage of the abscess into the pleura. 
When it is deep-seated, satisfactory drainage does not occur, and the ab- 
scess always drains poorly. Abscesses which break into the pleura are 
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not of necessity the most superficial and similarly we have seen super- 
ficial abscesses cause pleurisies by extension without having ruptured. 

b. After thoracostomy: The pleural cavity is of modest dimensions, 
termed by us ‘‘a small pleural chamber.’’ The thickness of the wall 
varies with the length of development; the visceral pleura is usually 
very thick. At times one may find small pockets of pus (Sauerbruch) 
which correspond to the abscess. In one ease the lung at site of the 
abscess presented simply a soft, hyperemic reddish aspect. A broneho- 
pleural fistula is very inconstant, although in one of our cases we were 
able to see the fistula and even to catheterize it. Ordinarily the fistula 
was either absent or impossible to discover. Finally, let us remark on 
the frequeney of multiple pleural pockets, which may often manifest 
themselves after the first intervention and aggravate greatly difficulties 
of treatment. 

2. Generalized Effusion.—a. Betore thoracostomy: The effusion in 2 of 
our eases was serofibrinous, collected mostly posteriorly, and was reduced 
laterally to a thin layer of fluid covering the abscess, which in these 2 cases 
lay cortically (Fig. 7). Consequently, on puncture the serofibrinous fluid 
was not recognized for together with it one found the pus of the super- 
ficial abscess. The thoracostomy which followed opened a free pleura, 
giving rise to an enormous pneumothorax and releasing the abscess to 
the depths of the thorax. In 2 remaining eases the effusion was puru- 
lent, not thick ‘‘laudable’’ pus, but clear, thin pus in great abundance. 
It occupied the greater part of the free pleural cavity, which contained 
a few adhesions in process of formation at its periphery. Let us add 
the possibility of encapsulation within the large pleural cavity and 
even, in one ease, internal rupture of the abscess into the mediastinal 
pleura. a oP mah aie 

b. After thoracostomy: The pleural chamber is always of enormous 
dimensions, but of an extent varying with the portions of the lung 
which have remained adherent to the wall. In 2 eases only the lower 
lobe retracted; in the other two, the lung, including the apex, had 
pulled away. The parietal pleura is thin; there is no pleural thickening, 
as the suppuration is too recent, and unfortunately this enormous sur- 
face absorbs toxie products marvelously well. The abscess is retracted 
into the depths. It is at times very large and the pulmonary lobe may 
be reduced to a thin shell separating it from the pleural cavity. At times 
it is smaller and naturally more distant from the pleura. Let us again 
insist, in these eases, upon the possibility of multiple pockets by pleural 
adhesions. 

CLINICAL PHENOMENA 


Clinieally coexistence of an abscess and an empyema presents itself 
under two aspects: (1) The effusion complicates a recognized abscess, 
or (2) the effusion masks an unrecognized abscess. 
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1. The Effusion Complicates an Abscess——The signs of rupture are 
characteristic; i.e., agonizing pain, disappearance of expectoration for 
two or three days, after which expectoration begins again. Physical 
and constitutional signs are those of a purulent pleurisy, proved by 
exploratory puncture. Radiography demonstrates a pyopneumothorax. 
When the effusion is due to extension of the infection, the onset is not so 
dramatic. One sees a sort of exacerbation with fever, increase of dull- 
ness, the appearance of a veil in the x-ray, and until exploratory 
puncture is done the question of a pneumonic reaction or a pleural 
complication is open to discussion. 

Progress is variable. In favorable cases like those of Eggers, simple 
thoracostomy suffices to cure the abscess, because it is well drained into 
the pleura. In others, on the contrary, one sees a plural fistula de- 
velop following thoracostomy, with a general lowering of the patient’s 
condition. The rate of this iowering varies with the resistance of the 
patient, the extent of the pleural pocket, and the nature of the under- 
lying abscess. Death ensues only after a variable period. In our Case 3 
the undrained abscess led to death in nine weeks. In 2 others (Cases 
10 and 23), in spite of drainage of the abscess, death intervened in 
three and four weeks, respectively, but the extremely extensive pul- 
monary lesion had been of long-standing and the patients were aged 
persons. 

2. The Effusion Masks an Unrecognized Abscess——a. When we have 
to deal with an encapsulated empyema, thoracostomy will certainly lead 
to a cure. It is evident that many undiagnosed abscesses are cured 
in this simple fashion. In 4 of our cases, however, this did not oceur. 
Following thoracostomy there was a calm with at times considerable 
improvement of the general condition, but with persistence of pleural 
drainage. The signs which led us to believe in the presence of an un- 
recognized abscess were always the same: persistence of an irregular 
expectoration, partaking at times of the aspect of a vomica, and espe- 
cially the appearance from time to time of fetid sputum, although this 
expectoration might be but minimal. On the other hand, existence of 
a bronchopleural communication was very inconstant. 


The lowering of vitality is quite slow; in our Case 6 the situation did 
not become alarming until after three months of pleural suppuration 
and when the abscess was operated upon pneumotomy was no longer 
able to ward off the death of the patient twenty days later. 


b. In diffuse effusions thoracostomy is indicated by the presence of a 
pleural effusion demanding treatment. Thoraecostomy leads to a large 
pneumothorax in spite of the most careful technical precautions. The 
quantity of evacuated fluid is always considerable; at least two liters 
in our 4 eases. Relief is but temporary and the temperature rapidly 
rises again. One thinks then of insufficient pleural drainage, but x-rays, 
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which fail to show a fluid level below the drain belie this idea. Fever 
persists without necessarily being very high—37.5° C. and 38.5 ° C., 
emaciation is frightful and the rapid loss of strength alarming. 

The signs that permit of unearthing the underlying abscess are: The 
appearance of intermittent floods of pus, draining through the pleural 
drain; exudation of considerable fluid, not pus, from the wound, flooding 
not only the dressings but the pillows and the bed; finally, expectoration, 
when present, although expectoration rarely persists at this time. The 
x-ray alone can affirm a diagnosis which clinical observation can but sus- 
pect. The outlook is gloomy. We have thus far not seen a single patient 
of this category survive; death has been very rapid, from a few days to 
six weeks in Case 1. 

DIAGNOSIS 


Diagnostic difficulties vary greatly from case to case. 

a. If the abscess is recognized, the effusion is readily discovered by 
clinical observation, puncture, and the x-ray. 

b. If the empyema is the salient feature, the abscess is practically 
never recognized, because one does not think of the possibility of its 
existence. Nevertheless, certain signs should call attention to it and 
cause us to have good anteroposterior and lateral x-rays taken, which 
will prove the presence of an intra-pulmonary suppuration. These 
signs are: antecedent copious expectoration (petite vomique), especially 
if the sputum is fetid; discovery by puncture of two fluids, one sero- 
fibrinous and the other purulent; and finally, the presence of air in 
the pleural cavity. These last two signs are not absolutely path- 
ognomonic, for one may have two different fluids in an encapsulated 
pleurisy and because in putrid effusions one frequently finds gas. 

e. After thoracostomy if the abscess is pushed away by the pneumo- 
thorax, the clinical signs previously described should attract attention 
and cause x-rays to be taken. The abscess is very difficult to see. In 
one of our cases it had to be filled with lipiodol in order to see it; in 
another it was necessary to insert a rubber tube into the bronchopleural 
fistula; in most of the others repeated examination was necessary to 
diseover the abscess. This tends to show, we think, that the cavity 
fills and empties and that it is clearly visible only when it is full. 
Seeing that in one of our eases lipiodol injected into the pleura pene- 
trated the abscess without escaping by the thoracostomy incision, we 
think that this maneuver should always be tried in doubtful cases. 


TREATMENT 


In principle, treatment is very simple: Draining the pleura suffices 
to drain the abscess and the empyema at the same time. And in the 
worst case draining the pleura and the abscess also should suffice 
to accomplish a eure. Sauerbruch even proposes to do these two op- 
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erations at one sitting. In practice, however, leaving aside cases in 
which simple thoracostomy accomplishes a cure, this technic presents 
great difficulty. It is difficult to recognize the abscess; it is difficult 
to localize it after it has been recognized; moreover, the anatomic state 
of the lesion is in itself of very variable gravity, according to whether 
the pulmonary suppuration is walled off or diffuse and to whether there 
is only one pleural pocket or several. Finally, the involvement of 
general health plays an important part. When dealing with a small 
pleural pocket, the affection presents itself as a pleural fistula with 
gradual constitutional involvement, so that one has time to look for the 
abscess and open it. On the other hand, when dealing with large pleural 
chambers, the general debility becomes so rapidly alarming that there 
is scarcely time to recognize the existence of an abscess and to localize 
it before the patient dies. 

For this reason these cases seem to us very different and we shall 
discuss them separately. 

1. The Abscess Is Recognized; an Empyema Complicates It.—Opera- 
tion is indicated. Medical treatment must cease and surgical treatment 
must be faced. The technic deserves discussion. According to Sauer- 
bruch one should perform a large thoracostomy at the presumable level 
of the abscess. One evacuates the pleural effusion and with good re- 
traction, explores the surface of the lung under direct vision. One may 
then frequently discover the abscess, be it by one of the small purulent 
collections that we have described, be it by puncture, or by following 
bronchopleural fistulas. The abscess is then opened and one resorts to 
a simple pneumotomy. 

In our experience this method is not without its drawbacks. In the 
first place it is difficult to estimate the exact extent of the lesion and 
the extensive opening of a poorly walled off pleura offers all the dangers 
of a surgical pneumothorax. Again, simple thoracostomy, a much more 
innocuous measure, permits of complete cure of a considerable number 
of patients. For this reason we propose to begin with a dependent 
thoracostomy. If this is insufficient, as soon as constitutional signs 
become alarming, one will search for other pockets, either pleural or 
pulmonary, and open them. The site of the opening will vary with the 
situation of the pockets; we have been able to open some of them directly 
through the thoracostomy wound; in others, we have not hesitated to 
intervene directly at the place where they pointed. 

2. The Abscess Is Unrecognized.—The course of treatment differs in 
the two anatomicoclinical varieties that we have described. 

a. The pleural chamber is small: The clinical picture is that of a 
chronic pleural fistula which one endeavors to treat by a collapse op- 
eration. This should be avoided, for purely palliative measures can- 
not lead to a cure of these cases—quite the contrary. 
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It is absolutely necessary to search for the abscess and open it. If 
the abscess has been discovered and if it lies distant to the thoracostomy 
incision, it may be opened by a direct route, in two stages, of course. 
If, on the other hand, it lies near the pleural pocket, it may be opened 
through a wide thoracostomy incision. In many of our eases, however, 
the abscess could only be suspected; it was not possible to localize it. In 
most pleural fistulas a Schede operation is necessary; after the external 
wall of the pocket has been completely removed the pulmonary wall 








Fig. 1—A, Small pleural pocket caused by a_ superficial abscess. Thoracostomy 
sufficed to cure the abscess. B, Small pocket maintained by an incompletely drained 
abscess; this abscess may be either deep or superficial. 





Fig. 2.—-Large pleural pocket. Note the extent of the pneumothorax and the retrac- 
tion of the abscess toward the mediastinum. 


is attentively explored. One will then find the abscess either by fol- 
lowing the fistula or by opening the lung directly, following an ex- 
ploratory puncture. . 

b. The pleural chamber is large (Group 3): The idea of emergency 
is foremost. Infection may progress with such rapidity that it is 
necessary, by all means, to eut it short quickly and to open the abscess 
as quickly as possible. Unfortunately some delay is always necessary; 
one waits at least eight or ten days after thoracostomy before becoming 
anxious over the fact that no recession of fever has followed. If sus- 
picion of a pulmonary abscess finally dawns, the abscess may be ex- 
tremely difficult to recognize and to démonstrate. And thus time is 
lost. 
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a. If the abscess is recognized and localized a large thoracostomy may 
be performed in spite of the disadvantages which arise from the lack of 
mediastinal fixation, from the considerable operative shock, and from 
the indirectness of pulmonary drainage, which is done through the 
intervening pleural cavity. For this reason we prefer, if possible, to 
intervene directly where the abscess points. In one of our cases, how- 
ever, opening one pocket was not sufficient to lower the temperature, be- 
eause there were still two others. One recognized this multiplicity of 
lesions, since in spite of drainage the general condition remained bad, 
the temperature failed to drop to normal, and drainage into the dressings 














A. B. 


Fig. 3.—Multiple small pleural pockets. A. Five fluid levels may be counted in 
this lateral view, without its being possible to identify the abscess. (Case X.) B. 
The pleural fluid having been evacuated by thoracostomy, the abscess may be seen 
near the hilum. Lipiodol has been injected into the thoracostomy wound; the pleural 
pocket is small and does not communicate with the abscess. 


remained profuse. It is necessary to repeat x-rays frequently and to 
endeavor to find the abscess and any residual pockets. 

B. If the abscess is impossible to discover a definite diagnosis is very 
difficult. Expectoration may have ceased, either because the abscess 
does not refill or because the pocket lies mediastinally. The serous dis- 
charge and the emaciation may simply be due to absorption from the 
enormous infected pleural surface. X-rays and lipiodol injection are 
unsuccessful in demonstrating the sought-for cavity. Should opera- 
tion be done notwithstanding? Should a large exploratory thoracostomy 
be done? Should the pulmonary surface be explored? Should one 
try to find the abscess? 





a 
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Evidently the general condition is such that one hesitates to propose 
an operation of such magnitude. Nevertheless, if the abscess is not 
drained, the outlook is absolutely desperate. And again, we have seen 
such extraordinary resurrections after we had succeeded in opening 
the last pocket of a multilocular abscess, especially in young patients, 
who in spite of successive pneumotomies did not cease to go downhill, 
that we always believe in the possibility of so admirable a result when 
all pockets have been opened. 

This happened in our Case 7, in which we had to open four successive 
pockets, the last one a mediastinal one. A few hours following the last 
drainage operation, transformation was complete. The discharge into 
the dressings ceased abruptly; the patient felt himself revive, he asked 
for food, he began to move about, to read; in the days following one 
could watch a marvelous progress of all favorable symptoms, and then 
after we had thought success attained he had a heart attack and died 
suddenly one morning. 

RESULTS 


We report 11 cases. In 2 cases thoracostomy sufficed for a complete 
eure. Five times the abscess was unrecognized and the patients were 
operated upon for purulent pleurisy; all 5 died. Three had a large 
pleural cavity; the fourth had a small pocket and died of hemiplegia 
from cerebral hemorrhage. In 4 instances the abscess was recognized; 
thoracostomy established the presence of a large free pleural cavity in 1, 
which led to death in several days; and of a small pocket in 3, which 
were caused by pulmonary lesions so extensive that the patients could 
not survive. 

CONCLUSIONS 


1. The association of a lung abscess with a pleural effusion seems 
to us much more serious than previous publications would lead one 
to suppose. 

2. In 11 cases reported by us there are 9 deaths. In 5 of these, how- 
ever, we were called only after a thoracostomy had been performed by 
others, the operation being followed by a more or less marked aggrava- 
tion of symptoms. In only 2 of our cases did a thoracostomy suffice 
to cure the empyema and the lung abscess at the same time. 

3. In 5 of our eases thoracostomy was unable to effect a cure. It 
produced an amelioration, but the abscess continued to develop, leading 
to death at an interval varying from six weeks to eight months. From 
an anatomie point of view these cases were characterized by a pleural 
pocket of small dimensions and from a clinical standpoint they took 
the form of a chronic pleural fistula with progressive impairment of 
general health. 

4. In 4 of our cases thoracostomy led to a veritable catastrophe; the 
abseess had been crowded into the depths by a considerable pneumo- 
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thorax. The pleural pocket was then of large dimensions and the 
clinical picture one of a pleural suppuration persisting in spite of good 
pleural drainage. All of our patients died in from six days to six 
weeks. 

5. The difficulties of treatment are similar in these two kinds of 
cases; they depend upon the difficulty of recognizing the existence and 
the situation of the abscess and the frequent multiplicity of pus pockets, 
pleural as well as pulmonary. 

6. Nevertheless in encapsulated pleural effusions the relatively slow 
impairment of general health after thoracostomy leaves time to locate 
and open successively residual pulmonary or pleural pockets. 

7. In diffuse effusions, on the other hand, the situation after tho- 
racostomy becomes so rapidly alarming that subsequent operations are 
of considerable gravity. Treatment should bend its efforts toward 
prevention by unearthing an abscess under the purulent pleurisy which 
masks it and waiting until the effusion becomes encapsulated before 
draining it. 


Case 1.—F. R., aged thirty-three years. 

On December 24, 1929, this young man was taken suddenly with a severe chill 
and presented a pneumonia without a frank defervescence. Toward the tenth of 
January expectoration, which was not very abundant, became purulent but not 
fetid. One did not interpret these signs as a vomica. 

On January 20 a purulent pleurisy was diagnosed. From a puncture made in the 
posterior axillary line frank pus was withdrawn. 

On January 21 1 em. of the ninth rib was resected in the posterior axillary line. 
Upon incising the pleura it was not pus that ran out, but about two liters of a 
serofibrinous fluid. 

On January 23 more than a liter of pus suddenly ran out of the pleural wound. 
The patient’s condition improved a little, but suppuration continued to be profuse 
with floods of pus from time to time. There was intermittent expectoration amount- 
ing to about one sputum cup per day and considerable emaciation. 

On January 28 we were culled to see the patient and thought of a lung abscess. 
The x-rays at hand showed nothing but a vast pneumothorax, without a pulmonary 
pus collection. 

On February 3 the x-ray at last showed a large collection with a fluid level, 
surrounded by pneumothorax. 

On February 4 a puncture in the anterior axillary line withdrew pus. We 
thought that the lung was adherent to the wall at this place and that it could be 
opened directly. Two ribs were resected, and the intercostal nerve vessel bundle 
tied. The pleura was little thickened. 

On February 7 opening the pleura led into the large pneumothorax cavity. 
Upon introducing Tuffier’s retractor we saw the lower lobe retracted toward the 
depth of the chest and very soft. A puncture withdrew pus. The exceedingly thin 
pulmonary wall was excised with scissors and thus an abscess the size of a fist, 
which occupied the entire retracted lobe, was opened. The lobe was reduced to a 
thin shell. 

In spite of this the patient did not recover and died of exhaustion fifteen days 
after the operation. 
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CASE 2.—Mme. M., A. R., aged fifty-seven years. 

In February, 1931, we were called to see this patient who, following a simple 
thoracostomy, for the last month continued to have a profuse suppuration and was 
growing progressively weaker. Upon questioning her we learned that in November, 
1930, she had been taken by a violent pain in the hepatic region with fever, di- 
agnosed as a cholecystitis and treated by rest and ice applications. Fifteen days 
later some fetid sputum made its appearance, after which the clinical signs be- 
came purely pulmonary. In January, 1931, she was transported to Paris and a 
purulent pleurisy was diagnosed. However, after thoracostomy a considerable 
quantity of serofibrinous liquid was evacuated. The lung did not seem to leave the 
chest wall. The wound was packed and the following day a flood of pus made its 
appearance, and the discharge became purulent. X-rays showed several cavities 
in the right lower lobe. Besides this, expectoration was abundant and fetid. 














A. B. 

Fig. 4.—Small pleural pocket with an abscess difficult to localize (Case 3). A. Be- 
fore thoracostomy. The effusion masks the lung. B. After thoracostomy. The 
pleural pocket is small and it is impossible to localize the abscess which is clinically 
manifest. 





The general condition was such that no operative attempt was made and the 


patient died fifteen days later. 


Case 3.—Mme. de Sp., aged thirty-seven years. 

We were called in July, 1930, to see this patient who presented an indisputable 
clinical syndrome of pulmonary suppuration. She expectorated from 400 to 500 
c.c. of fetid pus daily. Her temperature oscillated between 38° and 40° C. She 
had reached a frightful degree of emaciation and could no longer sleep, for she was 
obliged to spit constantly. 

For the last eighteen months she had presented the picture of an ill-defined 
pulmonary affection, for which she was sent to Southern France for about six 
months. Tubercle bacilli had never been found in the sputum, X-rays revealed no 
abnormal findings. The clinical signs of pulmonary suppuration dated from the 
last two months, but the x-rays revealed nothing and it was impossible to localize 
the abscess. Confronted with the impossibility of localization and her poor general 











SERGENT AND ISELIN: ABSCESS OF LUNG WITH PLEURAL EFFUSIONS 121 


condition, we contented ourselves with doing a phrenicectomy as a purely palliative 
measure, combined with postural drainage. The result was excellent. Expectoration 
was reduced to 100 ¢.c.; her strength and her appetite returned; the patient went to 
the country, but we asked her to report in September for opening of the abscess. 
Deceived by this improvement she believed herself cured and did not return. 

On November 15, 1930, the abscess ruptured into the pleura (violent costal 
pain, cessation of expectoration for two days, elevation of temperature to 40° 
C., and appearance of a huge area of dullness in the right hemithorax). 

We did not see her again until November 27, when she was in a moribund con- 
dition. In spite of this we advised a thoracostomy, which was aecepted. Puncture 
withdrew pus (streptococci and anaerobes) which was thick, homogeneous, and 
quite fetid. First an incision was made in the sixth interspace at the site of the 

















A. B, 


Fig. 5.—(Case 3.) A. Films have been taken regularly but fail to show anything 
of note until the film reproduced herewith succeeds in demonstrating a pleural fluid 
level. B. Through the posterior thoracostomy it was possible to discover a broncho- 
pleural fistula, into which a drain has been introduced, finally showing the true site of 
the abscess. 


puncture with resection of a rib, and second, a counterincision was made at the 
lowest point and drainage obtained by a Delbet drain and siphonage. 

The patient improved and considered herself saved in spite of our reservations. 
Notwithstanding, the temperature again rose and emaciation continued. X-rays 
were made, in which it was impossible to discover the abscess which clinical ob- 
servation affirmed. Furthermore, while the lower incision had closed, the upper 
incision remained open and its borders became progressively more ulcerated. 

On December 19 we discovered at the base of the thoracostomy wound an orifice. 
A drain was introduced, which penetrated 20 em. Immediately we verified the situa- 
tion of the drain. It was well inside the lung and not in the pleura, as we suspected. 
X-rays then showed a clean fluid level, lying anteriorly. The pocket was intra- 
pulmonary, because a pleural puncture withdrew nothing. A pneumotomy, which we 
then proposed, was refused, the family being frightened at the cachetie state of 
the unfortunate patient. We tried to dilate the pulmonary sinus by introducing 
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drains of progressively increasing caliber. The ulcer increased constantly (it 
was the size of a saucer); it laid the muscles bare; its borders were thick, hard, 
and bloody. We did two successive biopsies, thinking that we might be dealing 
with a latent cancer; histologic examination showed inflammatory tissue. 

The unfortunate patient died on January 27; i.e., two months after thoracostomy 
and five weeks after localization of the abscess, 


CASE 4.—M. D., aged eighteen years. 

On December 8, 1930, this robust young man, a baker by trade, was seized with 
a violent stitch in his side, with chills, and a temperature of 40° C. On December 20, 
his condition became worse and the patient’s breath was at times fetid. 

On December 28 Dr. Triboulet, called in consultation, found, on physical examina- 
tion, signs of fluid. After a very deep puncture he succeeded in obtaining a few 
drops of an extremely fetid fluid. Bacteriologic examination showed large quantities 
of anaerobes. 

On January 9 the patient’s condition having become constantly worse, a new 
puncture was made into the pleura from which frightfully fetid, purulent fluid was 
withdrawn; the patient was sent to the surgical service of Maison Dubois, where 
we first saw him. 

Entrance Examination: The patient was prostrated and suffered much pain in 
his right side. He scarcely coughed at all and expectorated little except small 
fragments of gangrenous tissue, which had a frightfully fetid odor. A puncture 
withdrew a purely purulent fluid, very fetid, but still quite clear. We decided not 
to perform a thoracostomy until the pus became sufficiently thick, indicating that 
the collection was well encapsulated. 

On January 9 the x-ray showed a thin fluid layer in a rather small pocket. 

On January 10 a puncture withdrew thick, greenish pus, with a foul odor. Im- 
mediately, under local anesthesia, we did a large thoracostomy at the site of 
puncture and evacuated about one-half liter of this thick and grumous pus. Exam- 
ining the outer surface of the lung, we found no change, and in this much exhausted 
patient we contented ourselves with this pleurotomy, reserving pneumotomy for a 
later date. 

The result of this operation was remarkable. The patient continued to expec- 
torate Dittrich’s plugs for a week, after which the expectoration entirely disap- 
peared. The temperature fell to normal at the end of January. The wound was 
perfectly clean. On February 14, a radiograph showed a ‘‘restitutio ad integrum.’’ 
The wound did not heal until April. The patient when seen in March, 1933, was 
completely cured. 


CasE 5.—L., aged fifty-seven years. 

In March, 1931, the patient entered the Maison Dubois for purulent pleurisy, 
involving the free thoracic cavity. For the last two months she had had an acute 
pneumonitis, and the empyema was recognized only lately by puncture. Puncture 
withdrew a fairly clear purulent fluid, containing streptococci and numerous associ- 
ated organisms. Expectoration was abundant and the patient was delirious and 
considerably emaciated. In spite of this we waited until the pus obtained by punc- 
ture had become thick, which occurred on March 14, five days after her admission. 


' An x-ray made the day before demonstrated a well-encapsulated pyopneumothorax. 


A simple pleurotomy, rib resection, and drain and siphon, after the manner of 
Delbet, were done. The status became progressively better, but the patient’s mind 
continued to wander. In spite of this she got up on April 1, and we sent her to 
consult a neurologist, thinking of a brain abscess. Dr. Decourt concluded that she 
had a simple mental weakness and found no sign of abscess. Besides, her con- 
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dition improved from day to day. She was discharged perfectly clear mentally, but 
retaining a pleural fistula and expectorating about twenty times a day. 

June 7: The fistula did not close in spite of breathing exercises. At times the 
temperature rose to 39° and 40° C., and expectoration increased. We thought of 
an unrecognized lung abscess hidden under the purulent pleurisy. X-rays revealed 
nothing. 




















A. B. 


Fig. 6.—Small pleural pocket with an abscess difficult to localize (Case 5). A. The 
pleural effusion contained air before thoracostomy; this awakened suspicion of a hid- 
den pulmonary abscess. B. After thoracostomy the cavity continued to have a com- 
municating fistula. Expectoration continued but the abscess could not be localized. 
Only after two months of negative radiograms was the abscess visible. 





Fig. 7.—Diagram showing how a thin layer of fluid may surround the abscess but 
remain unrecognized. Exploratory puncture leads directly into the pulmonary pocket. 


On June 27 the x-ray showed a small abscess clearly visible in the upper part of 
the small pleural cavity. 

On July 15 the patient entered the special medical-surgical service of the Charité. 

On July 20 two ribs were resected, the nerve vessel bundle was tied and the chest 
wall, overlying the abscess, was packed. At the end of the operation it was dis- 
covered that the patient had lost consciousness and presented a hemiplegia with 
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a facial palsy, and conjugate deviation of her head and eyes. She died five days 
later, without having regained consciousness. 


CASE 6.—(D. Ch. G.) Suzanne H., aged nine years, was admitted to the chil- 
dren’s surgical service on December 17, 1930. She had a chronic pleural fistula, 
which followed a thoracostomy done in July, 1930, at 1’H6pital Bretonneau. The 
diagnosis was pleural tuberculosis. The child was in an extraordinary state of 
emaciation, with ankle edema. Our attention was immediately attracted by an 
abundant purulent expectoration, which was neither bloody nor fetid. Neither 
clinical examination nor radiography gave information of the exact localization of 
the focus. 

On December 23, 1930, a phrenicectomy under local anesthesia seemed to be fol- 
lowed by improvement. The fistula discharged less, and expectoration was less 
abundant. As the sputum contained no tubercle bacilli, we thought of a pulmonary 
abscess and proposed pneumotomy, which was refused by the internists in charge, 
who believed that the child was suffering from tuberculosis and made repeated 
and constantly negative examinations, At the beginning of March a sudden fetid- 
ness of the breath dispelled all doubt, but our consultants constantly opposed the 
proposed pneumotomy. At last on May 1, protected by a blood transfusion of 
300 ¢.¢c., we performed the first stage, consisting of extensive resection of the 
fifth and sixth ribs below the fistula with iodoform gauze packing. 

On May 4, 1931, when the shallow pleural cavity was opened, the lung was 
found lying 4 em. below the ribs. The pulmonary surface was normal in aspect. 
There was no fistula and no redness to guide us. A puncture withdrew a little pus. 
We made an incision at this level and opened a pocket from which, like a bomb- 
shell, gangrenous fragments were expelled. A little pus was discharged, but the 
lesion consisted essentially of an enormous block of massive gangrene, which we 
broke with our fingers. The wound was packed, and the patient given a transfusion 
of 200 cc. of blood. 

The little moribund patient stood this intervention well. Three days later she 
was given another transfusion of 300 ¢.c. of blood. The dressings were most 
dramatic, for as soon as the wound was opened, the child choked and it was neces- 
sary to give her oxygen. Little by little the gangrenous block was eliminated and 
toward the sixth day the enormous cavity, the size of two fists, was pink and of 
good aspect. Thick, branching cords traversed it. These were vascular trunks 
dissected by the infection. The discharge changed its character and became 
purulent, in spite of which the child weakened and died on the twenty-third day 
after pneumotomy. 


Case 7.—C. De G.U., aged twenty years. 

Illness began about December 10, 1931, with scarlet fever. Later, at the time of 
desquamation, purulent pleurisy was recognized. A small pleurotomy was first 
done on January 5, at which time two liters of pus were evacuated. The condition 
did not improve, and on January 10, we proceeded to a second thoracostomy with 
rib resection. Nothing came from the incision; the pleural cavity was empty. 

On January 19 we saw this patient in a frightful state of cachexia. Following 
thoracostomy, fever, anorexia, and emaciation have continued. An enormous quantity 
of fluid ran from the wound, flooding the sheets, pillows, and mattress. For the 
last few days cardiac embarrassment had manifested itself. A bedside x-ray showed 
a rather vague fluid level. Introducing a catheter into the wound, one succeeded in 
injecting lipiodol into the pocket. Anteroposterior and lateral x-rays demonstrated 
its situation; it lay anteriorly. 

On January 20 anterior intercostal thoracostomy in the fifth left interspace 
was done. We immediately found a pleural pocket, which was drained. 








SERGENT AND ISELIN: ABSCESS OF LUNG WITH PLEURAL EFFUSIONS 125 


On January 21 there was no improvement. Patient had had a syncope, in spite 
of which we succeeded in taking a lateral film. Lipiodol remained in the pocket, 
which was not yet opened. Exploring the anterior thoracostomy, we found nothing 
between the pericardium on the one side and the diaphragm on the other. The 
needle withdrew no pus. Thinking that the pocket was flattened out, we filled it 
through the posterior thoracostomy with salt solution colored with methylene blue. 
The lung then swelled immediately, and, through the anterior thoracostomy, which 
we enlarged, it was possible to open the lung, bringing to light a considerable 
cavity. The borders of the lung were fastened to the incision, and a drain the size 
of a thumb was left in place. 


On January 22 the situation was changed. The patient had slept; he asked for 
food. The serous discharge had disappeared, the temperature was normal, and the 
heart had become regular. We believed that the battle had been won, but on 
January 26 at 5:00 A.M., the patient had a heart attack and died in a few minutes. 














A. B. 


Fig. 8.—Large pleural pocket with pulmonary and pleural collections of fluid (Case 
7). A. The pneumothorax was very extensive. The large abscess was separated from 
it only by a thin wall. It was possible to introduce lipiodol into the abscess cavity 
by the tube which is seen in the figure. B. The pulmonary cavity extended very far 
forward. It was opened by an anterior thoracostomy which revealed: (1) a pleural 
collection in front of the pulmonary pocket, and (2) a mediastinal collection behind 
the abscess cavity, which had not been recognized in the films. 


Case 8.—(Drs. Armand-Delille, Lestocquoy and Iselin.) Miss Ste., eleven years 
old. 

This patient entered the American Hospital in Paris for an acute pulmonary 
syndrome eleven days after a tonsillectomy which was followed by a light hemor- 
rhage. ; 

On January 28, four days after her admission, a purulent sputum containing pure 
pneumococeus appeared. Auscultation revealed signs of softening in the right 
axilla, in spite of which the x-ray showed only a shadow of consolidation. 

On February 6 an anteroposterior and lateral x-ray showed an abscess the size 
of a walnut with a fluid level in the opaque area. Dr. Soulas tried bronchoscopic 
treatment at first. Three endoscopies, with aspiration of from 20 to 40 ¢.e. of pus, 
were without benefit for the little patient. 








126 THE JOURNAL OF THORACIC SURGERY 


On February 18 signs of fluid became manifest. An exploratory puncture with- 
drew from the pleura a very liquid and lumpy pus. 

First operation: On February 20 a minimal intercostal air-tight drainage was 
done. The situation did not improve and the x-ray showed the presence of an ex- 
tensive pneumothorax with persistence of pleural fluid. 

Second operation: On February 23 the pleura was opened more widely through 

a rib resection. The result was clearly visible as shown in Fig. 9, B. The con- 
siderable pneumothorax pushed the lower lobe of the lung, in which one could 
easily recognize the abscess, into the depths. We were, therefore, dealing with a 
large pleural chamber, a condition which we described under Group 3. 

On the next day there was improvement, but on February 25 an abundance of 
pus was discharged through the thoracostomy wound. The temperature rose and 
her general condition became serious. Suppuration through the thoracostomy wound 
became profuse and the child died on March 2. 








As B. 

Fig. 9.—Large pleural pocket with lower lobe abscess. (Case 8). A. A small 
pleural incision with air-tight drainage has been made and a moderate-sized pneumo- 
thorax has been demonstrated. B. One recognizes in the vast pneumothorax the re- 
tracted lower lobe containing a large abscess. 


Permission was obtained only for an incomplete autopsy, which showed the 
presence of a very large pleural cavity with a voluminous abscess in the retracted 
I ) 


lower lobe. 


CasE 9.—H., aged thirty-two years. 

In June, 1931, this patient was attacked by fits of coughing without expectora- 
tion, without pain, and without fever. This cough had lasted several weeks, when 
a mild hemoptysis occurred. He entered Hopital Bichat where a sudden abundant 
fetid expectoration made its appearance, which was free of tubercle bacilli, There 
was no rise in temperature. The x-rays permitted a diagnosis of a right-sided 
pulmonary abscess. He was treated with arsenicals and with twelve bronchoscopic 
aspirations, 

For the six months in which the patient remained in this hospital the expectora- 
tion was at intervals fetid. It increased and diminished alternately, but the increase 

















SERGENT AND ISELIN: ABSCESS OF LUNG WITH PLEURAL EFFUSIONS 127 


of expectoration did not correspond to the appearance of fetid sputum, which re- 
mained the sole sign of abscess. There was no rise of temperature and no con- 
stitutional involvement. 

In January, 1932, the patient left the hospital without having been relieved of 
the expectoration, but the sputum was no longer fetid. He rested for two months 
and then returned to work until July. From this time on he quit working. 

In August, 1932, the fetor reappeared, and the sputum increased in amount so 
that large mouthfuls were expectorated. In spite of this the patient remained at 
home for two months without going to bed. He became emaciated and very weak, 
and, in view of the increasing affection of his general health, decided to reenter 
H6pital Bichat. In October, 1932, he again had a hemoptysis of blackish sputum, 
which persisted for six days and then after a remission of three days, recurred for 
another four days. This hemoptysis was accompanied by a temperature with great 
variations, reaching at times 39° C. Purulent expectoration remained unchanged; 
it was at times fetid, at times nonodorous, and at times more abundant. From now 
on the fever persisted, reaching 38° to 39° C. at night. The patient lost weight. 
For six weeks the patient remained in the Hoépital Bichat where he was treated 
with emetine and stovarsol. Following this he entered our medical-surgical service. 

On November 14, 1932, he entered the Charité. He was pale, tired, had lost his 
appetite, was feverish, and had abundant expectoration, which was at times fetid. 
Sixteen months had passed since the first vomica. 

Past History: He has had a chronic cough and repeated attacks of bronchitis. 
As a child he had bronchial pneumonia. 

Examination (Professor Sergent): Right posterior dullness over the lower 
two-thirds of the hemithorax with absent vocal fremitus. There was a@ hollow 
whistle with bubbling rales. Laterally, the same signs were found, and, in addition 
there was an extremely tender bulging in the seventh and eighth interspaces, with 
emphysematous crepitations and cutaneous infiltration. This is an empyema neces- 
sitatis. His pulse was rapid; blood pressure 100/50. Liver and spleen were normal. 
Urine contained neither sugar ner albumin. Precarious general condition, weakness, 
ankle edema, clubbed fingers. 

On November 23 operation was performed under local anesthesia.~ Opening of 
the empyema; fetid pus; drainage of a small cavity. 

On November 24 and 25 the wound suppurated moderately. The temperature 
dropped to 37°-38° C. Expectoration diminished from 300 c¢.c. to 120-200 ee. 

On November 27 he had a pseudomalarial attack with chills; syncope. Tempera- 
ture 40° C.; no change in the clinical signs. Fleeting headache without localizing 
signs, which disappeared the next day. Temperature 38° C.; expectoration 200 c.c. 

December 1 (second operation): Rib resection in order to reach the pulmonary 
abscess. The thoracostomy opening, which had been made to empty the empyema, 
was enlarged. Thick pleura was found and in it a small fistula which did not 
lead toward the abscess, but toward a small superficial collection. 

On December 7 a pneumotomy was done. The abscess was at a depth of 10 em. 
There were numerous small foci and then two large pockets. In attempting to join 
them a large vessel was cut, causing profuse hemorrhage. A hemostat was left in 
place. The abscess had dissected the vessels of the hilum. A swollen face might 
lead one to think of an amyloid degeneration, but there was no albuminuria. 

After operation the general condition seemed to improve. The wound was treated 
daily with Dakin’s powder, and in fifteen days it lost its gangrenous aspect. In 
spite of this the general condition did not improve, and the patient died of ex- 
haustion on January 3, 1933. 








128 THE JOURNAL OF THORACIC SURGERY 


CASE 10.—V., aged fifty-two years. 

This patient had suffered from a bronchiectatic abscess of the left lung, sec- 
ondarily complicated by a pleural effusion, with several fluid levels (cf. Fig. 3, A). 

January 3: Thoracostomy was performed under local anesthesia (Dr. Desplas). 
Curved incision, denudation of the eighth and ninth ribs in the axillary line with 
resection of 8 cm. of these ribs, The pleura was sound and fell away from the 
level of the ribs. Multiple punctures in the eighth and ninth intercostal spaces gave 
a dry tap. Dr. Sargent advised going much farther back and resecting the 
posterior portion of the ninth rib. Immediately he found thickened, white phleg- 
monous pleura; puncture withdrew foul pus. The pleura was opened; there was a 
veritable pleuropulmonary phlegmon lying posteriorly, with three air-containing 
pockets and a pulmonary sequestrum in the middle of an area of chronic pneumonia. 
A large gauze drain was introduced and the walls were sutured. When the opera- 
tion was finished, the posterior position of the drainage opening was noted. 

January 6. Slight defervescence. Expectoration diminished to 80 c¢.c., but the 
temperature remained at 38° C. 

January 10. The drain was removed. 

January 13. General health was definitely improved. Expectoration also di- 
minished, 

From January 24 to January 30 the temperature rose anew; the sputum was 
abundant and blood-tinged, a veritable vomica, X-ray showed an anterior pleural 
pocket; clinically, a manifest hippocratie succusion sound was located in the upper 
part of the left axilla. It was decided to reoperate. 

Operation (Dr. Desplas), February 3. Fluoroscopic localization of the pocket to 
the sixth rib in the posterior axillary line. Novocaine infiltration of the skin. The 
sixth rib was uneovered and 2 em. of it were resected. Puncture withdrew pus. 
When the pleura was incised, a vast encapsulated cavity was seen, the floor of which 
lay immediately above the anterior drainage opening. The floor slanted toward 
the anterior chest wall and the pericardium. Above, one was limited by a vault, 
the exact nature of which it was impossible to determine, but which did not consist 
of pulmonary tissue. In the depths of the wound whitish green pulmonary tissue 
could be seen. A Delbet’s drain was introduced and again the situation seemed to 
improve; the temperature fell to 38° C.; expectoration decreased to 200 c.c. The 
wound was clean and the general health improved. 

March 1. For the last three days renewed febrile exacerbation to 39° C., with 
abundant foul expectoration. Clinical observation disclosed posterolateral dullness 
and a pleural rub, with some rales after cough. The x-ray showed a deep abscess. 

March 21. Third stage. Rib resection. Localization under the screen of an 
old pulmonary focus. The center was marked with a skin marker, corresponding to 
the clinical signs (Dr. Sergent). Localization corresponded to the fifth and sixth 
ribs at the internal border of the scapula. Resection of the fifth and sixth ribs 
and the intercostal tissues for 2 em. 

March 23. Fourth stage. Resection of 3 em. of the next underlying rib. A 
crucial incision 7 em. long and 5 em. wide, was made into the lung, until at a depth 
of about 5 em. a large bronchus was incised, from which there came, upon coughing, 
pus and a frothy gangrenous material. 

March 24. Patient was very tired; temperature 39.8° C., and expectoration 
220 c.c. 

March 29. Patient felt better. Temperature was 39.4° C.; sanguinolent sputum ; 
a blackish liquid stool. 

March 31. Temperature 40° C, on the afternoon of March 30; this morning 
38° C., a blackish liquid, but not bloody stool, with a foul odor. Expectoration 
100 ¢.c.; sanguinolent. At first the situation seemed to improve, but the patient 
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became progressively weaker and died on April 13. Autopsy demonstrated ex- 
tensive gangrene of the whole extent of the lung. 


CASE 11.—D., aged thirty-seven years. 

This patient, a liveryman, entered the service on January 3, 1930, for an acute 
pulmonary affection. On December 20, 1929, he took cold and was seized with a 
chill. The next day he complained of a stitch at the left base, in spite of which 
he continued to work. A few days later he began to have violent fits of coughing, 
which were accompanied by an abundant, brownish, very fetid expectoration. His 
temperature wavered between 39° and 40° C. His general condition was much 
affected. His doctor advised him to enter the hospital. 

Previous history: A severe grippe in 1919, since which he has had a cough and 
sputum and every winter repeated attacks of bronchitis. In 1923, he was hospitalized 
for a jaundice which lasted a month and a half. Since this time he has worked 
for a wine merchant and acknowledges alcoholic habits. 

His father died of tuberculosis at the age of forty-nine. His mother died of 
dropsy at the age of sixty-three. He has had seven brothers and sisters, of whom 
four died at an early age. His wife is well, but has no children. 

On entry the general health was poor. Temperature was elevated. The patient’s 
face was grayish, he was dyspneic and complained still of a stitch in his side at 
the left base. He had attacks of coughing which were painful after the attack. 
His breath was foul; the moderately abundant expectoration separated into two 
layers: a frothy upper layer, and a mucopurulent lower layer. The sputum had 
a slightly fetid odor. Upon bacterial examination a varied flora, numerous cocci, 
diplococci, and bacilli were found. Gelose broken up. No spirillae were seen. 
Upon percussion a tympanitic zone about three fingers in height and the width 
of a hand could easily be outlined at the left base posteriorly. In the tympanitie 
zone the vocal fremitus was abolished. Upon auscultation a distant whiff with a 
slightly amphorie note could be heard. Coughing, and both the high and the low voice, 
had an amphoric resonance. At a great depth sibilant rales could be heard and 
one had the definite impression of bubbling rales. There was a dullness at the base 
of the left axillary region and at this level there were also fine crepitations after 
coughing. The right side was normal both anteriorly and posteriorly. The heart 
was normal; pulse rate was 100, and the arterial tension was 130/90. The liver 
was enlarged; it was felt four fingers under the ribs. Pupils were slightly de- 
formed, but they were equal and both reacted to light and accommodation. Tongue 
was coated and there was an intensive gingivitis. 

Aside from a few symptoms of alcoholism, the rest of the examination was en- 
tirely negative. 

An x-ray made on January 6 demonstrated at the left base an air-containing 
cavity with a fluid level in its middle portion about the size of a hen’s egg. It 
was a great surprise to find a second air-containing cavity with a fluid level the 
size of a pigeon’s egg, projected in the right upper lobe at the level of the fifth 
interspace posteriorly and the second rib anteriorly. After this fortuitous dis- 
covery the right lung was reexamined repeatedly. A few bronchi were found, but 
no sign which would lead to the conclusion of a cavity. In short, the patient had 
for the last thirteen days an abscess of the left lower lobe, which had opened into 
the pleural cavity and manifested itself clinically by symptoms of an encapsulated 
pneumothorax. Moreover, the x-ray permitted the discovery of a second smaller 
abscess, clinically latent, lying in the right upper lobe. 

January 6. The patient was transferred to our medicosurgical ward, where he 
was kept under observation before deciding upon operation. From January 7 to 
16 the temperature continued to oscillate irregularly, about 39° C. Expectoration 
increased progressively from 180 to 380 ¢.c. in twenty-four hours. His general con- 
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dition became worse. Faced with this group of symptoms and in spite of the ex- 
istence of an abscess in the right upper lobe, it was decided to operate upon the 
abscess of the left lower lobe. 

On January 17 Dr. Baumgartner operated in one stage. After resecting 7 em. of 
the eighth and ninth ribs, the pleura was found to be adherent throughout the whole 
extent of the operative opening. The pleural cavity being thus protected, the ab- 
scess could be directly opened and about 300 cc. of extremely fetid pus was 
evacuated. The entire operation was conducted under local anesthesia. 

In the following days the temperature dropped progressively with some irregular 
oscillations from 39° to 37.8° C. Expectoration diminished considerably from 380 
to 60 ¢.c. per day and from January 27 on, the foul odor disappeared. The quantity 
of urine increased and ten days after the operation the patient passed three liters 
of urine in twenty-four hours. The course of the left-sided abscess was thus very 
favorable and the postoperative treatment was very simple. Our sole anxiety lay 
in recognizing the development of the abscess of the right upper lobe. We held 
ourselves ready to operate should the abscess increase in size or become chronic, 
but to our great satisfaction a new x-ray taken on January 29, twelve days after 
operation and twenty-three days after the first x-ray, showed a complete disap- 
pearance of the air-containing cavity. In its place one could see a slightly opaque, 
not entirely homogeneous spot, about the size of a ten-cent piece. Such a disap- 
pearance made us forsee a spontaneous cure in a brief period. At the same time 
we were aware of the well-known obstinacy of chronic fetid abscesses. We followed the 
development of the lesions by repeated x-rays. One could see on the last x-ray 
the complete disappearance respectively of the abnormal image of the localized 
opacity and of the annular shadow and could finally recognize the star-shaped 
sclerosis of cicatrization in the figure. One could, therefore, speak of complete 
recovery. This cure was accomplished after four weeks. 

It was difficult at first to obtain a cleansing of the operative wound. It long 
remained covered with grayish and fetid false membranes. Culture in tubes of Gelose 
Veillon was followed by a large anaerobic growth; one found various bacteria, 
among them some thick square gram-positive bacilli, recalling bacteria of the 
perfringens type. Applications of anaerobic serum and irrigations with Dakin’s 
solution led to the disappearance of the false membranes, Five weeks after op- 
eration the wound was very small, almost completely healed and without a bronchial 
fistula. The patient left the hospital cured on April 20, 1930. When seen two 
months later he was perfectly well. The two air-containing cavities had entirely 
disappeared, the right lung field was absolutely normal and at the site of the ab- 
seess in the left base, one saw a few simple irregularities in the nature of a sear. 
On October 20, 1930, the clinical and radiographic pictures were the same. 
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DISCUSSION 


DR. CARL A. HEDBLOM (Cuicaco).—I am sure we all feel very much in- 
debted to Dr. Iselin for his most interesting and instructive presentation of a type 
of pulmonary abscess which taxes to the utmost our best efforts at treatment, par- 
ticularly when the patients present themselves in the late stages of the disease, with 
evidence of cardiac failure or other serious visceral damage. 

In my estimation Dr. Iselin struck the keynote of the whole matter when he 
pointed out that prevention of such situations should be the aim. Pulmonary ab- 
scess is decidedly amenable to early treatment. In its later stages a large pro- 
portion of the patients will succumb in spite of our best efforts, and a considerable 
portion of those who survive will be relieved but not cured. 


DR. EVARTS A. GRAHAM (Sr. Lovuis).—I think I voice the sentiment of 
everybody when I say that we have been greatly delighted with this presentation 
by Dr. Iselin. I think it is very important to call attention to the dangers which 
he has emphasized in his remarks this morning. 

I believe, however, that there is one element that he did not have time to men- 
tion, which is important in the consideration of these conditions, and which per- 
haps explains the difference in mortality as reported by different observers, and 
that element is the nature of. the infection. Those abscesses which are due merely 
to the ordinary pyogenic bacteria do not, in my experience, carry the dreadful 
mortality when they rupture into the pleural cavity that those other abscesses do 
which are caused by the anaerobic organisms. 

I believe also that the cases of phlegmon which Dr. Iselin stated were reported 
by Sauerbruch with a dreadful mortality, were for the most part due to anaerobic 
bacteria. Those are the ones which, of course, result in the most severe toxicity, the 
most marked destruction of tissue, and so on. 

In my own experience the cases of this sort which have been associated with 
the ordinary pyogenic bacteria, with no evidence of saprophytic or anaerobic 
organisms, have done very well simply by the drainage of the empyema. But 
those cases that have been associated with saprophytic and anaerobic organisms 
have done badly, as his have done. 


DR. JOHN ALEXANDER (ANN Arsor).—Dr. Iselin’s stimulating presentation 
suggests a number of collateral problems. I have often found it impossible to make 
an initial diagnosis of pulmonary abscess in the presence of a known but undrained 
empyema, for the reasons that purulent sputum may come from either a pulmonary 
abscess or an empyema with bronchopleural fistula, and the classical fluid level 
of either condition is frequently absent. The correct diagnosis of an associated 
abscess usually, in my experience, becomes apparent only when the patient continues 
to expectorate purulent sputum after the empyema has been adequately drained. 

The facts that peripheral abscesses of the lung are not rarely complicated by 
pleural infection and that many small or large cortical abscesses are presumably 
prevented from perforating into the pleural cavity by a localized walling off of the 
pleural cavity by pleural adhesions, seem to me to be rather compelling reasons 
against the use of pneumothorax therapeutically for peripheral pulmonary ab- 
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scesses. By separating the pleurae, 2 pneumothorax may rupture adhesions that 
cover infectious tissue or prevent the formation of protective adhesions. Further- 
more, if direct external drainage of an abscess should eventually become necessary 
because firm adhesions have prevented a pneumothorax from completely collapsing 
an abscess, it may be impossible to open the abscess without opening the pneumo- 
thorax and contaminating it, unless drainage is postponed until the pneumothorax 
has become absorbed. I have seen both this complication and an empyema im- 
mediately following induction of a therapeutic pneumothorax. 


POL. N. CORYLLOS (New York).—It gives me particular pleasure to con- 
gratulate Dr. Iselin on his paper; he represented here the Medical Faculty of Paris, 
which has been my Alma Mater, and he did it with great success. We have all ap- 
preciated both the sincerity and the thoroughness of this paper. 

There is just one question I would like to address to Dr. Iselin. There is no 
doubt that the most important problem in the treatment of these putrid empyemas 
is to know whether there is an abscess back of the empyema, and if there is cnly 
one or many of them. What are the methods used to arrive at an accurate diagnosis 
of the presence of one or multiple abscesses of the corresponding lung? 


DR. MARC ISELIN (Paris, FrANcE).—First, may I thank all the surgeons who 
took part in this discussion. 

To Dr. Hedblom and Dr. J. Alexander, I want to say that our intention was not 
to deal with those very particular cases in which a lung abscess breaks into a free 
pleural cavity, as we had nothing to add to the classical data. But, we, too, have 
experienced, years ago, the treatment of lung abscesses by pneumothorax on, I be- 
lieve, 4 cases: 2 of them ruptured in the pneumothorax, and so extensive and severe 
was the pleural infection, that the patient died in a very short time. 

My intention, in this paper, was to draw attention to the severe prognosis and 
the real difficulties of treatment of lung abscesses complicated by pleural effusions. 
Theoretically, however, this treatment is very simple: open the empyema. first, 
and then, if the patient’s condition does not improve, open the abscess through a 
wider opening of the pleural cavity. But this theoretical scheme is too often very 
hard to follow, on account of the lack of clinical evidences of the lung abscess, of 
its frequent invisibility on x-ray plates, and of the frequent occurrence of multiple 
pleural pockets revealed only by operation. Furthermore, our discrimination between 
the cases of Group II and those of Group III is based upon their prognosis, those 
of Group III being particularly severe because of the quick lowering of the patient's 
condition. 

To Dr. Graham I must say that all our patients from Group I and Group II 
had putrid infections. Of the two who recovered, one had gangrene and the other 
a putrid abscess; but both were young. The casualties were only among older 
patients. 

To Dr. Coryllos I can answer that it is sometimes a difficult task to recognize a 
lung abscess under an empyema, but I do not want to say that it is always difficult 
for some one with experience. Unfortunately, you all know that a practitioner, 
watching a patient for weeks without having an exact diagnosis, is very well sat- 
isfied when he has found clinical signs of empyema, confirmed by tapping. He 
then turns the patient over to a surgeon, and the latter opens the chest without 


further investigations. 

Our intentions, Prof. Sergent’s and mine, were to attract the attention of medical 
men to the frequent occurrence of a lung abscess hidden by an empyema. With 
this knowledge it is sometimes easy to make the proper diagnosis before operating, 
from clinical symptoms which would have passed unnoticed by an unprepared mind. 
Three clinical symptoms are of importance: 
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a. The existence of a vomica of varying amount, sometimes consisting of such 
a small amount of pus that neither the patient nor the doctor notices it, but which 
may be recalled by careful interrogation. 

b. The existence of foul sputum even if it occurred only once and even if it was 
very slight. 

e. The discovery of air in the pleural cavity. We are absolutely in accordance 
with Dr. Hartwell, who has shown that a pneumopyothorax dees not mean that the 
empyema has broken into the bronchial tree, but rather that a lung abscess has 
broken in two directions: toward the pleura and toward the bronchus. 

When the clinical investigation has led one to suspect the existence of a lung 
abscess behind an empyema, the main step is to trace it with a good x-ray plate, 
frontal and lateral view. Even a half gallon of pus does not give a shadow on an 
x-ray dark enough to prevent seeing a lung abscess. 

On the other hand, when the pleurotomy has been done, and when the patient’s 
condition is getting worse, one must, in most cases, repeat the x-ray examination, 
as the cavity is not always visible. 

Now to conclude, I shall express the pleasure I had in listening to Dr. Graham’s 
address yesterday at the meeting of the American Surgical Association. He pointed 
out that the prognosis of an empyema depends entirely upon the condition of the 
lung, and that the main thing is for a surgeon not to kill his patient by uncon- 
sidered operations. The case histories which we brought to you support this 
statement: Some of our patients, Group II, died of their lung conditions, and the 
others, Group III, following inadequate operations. 








THE TREATMENT OF PULMONARY ABSCESS BY PERIPHERAL 
LUNG FIXATION AND REGIONAL THORACOPLASTY*t 


Ricuarp H. OverHout, M.D. 
Boston, Mass. 


Ete surgical treatment of lung abscess is based upon mechanical 
principles. There are three objectives: first, rest to the involved 
area; second, adequate drainage; and third, obliteration of the space 
created by the inflammatory process. The purpose of this paper is to 
emphasize the importance of the third objective, space obliteration, 
and to present a method which may facilitate a more effective collapse 
of the involved lung. 

The standard treatment of pulmonary abscess advocated by 
Graham,’ Muller,? Lilienthal,’ and Heuer,‘ has been a multiple stage 
procedure with lung cauterization. Much emphasis has been placed 
on the necessity of establishing wide external drainage and the mainte- 
nance of an open thoracotomy wound over long periods of time. The 
closure of the space, resulting from the loss of lung substance, has been 
left to the slow contraction of fibrous tissue around the drainage tract, 
in which a tube is left over a period of months. 

The necessity of providing external drainage, in all cases treated 
surgically, may be open to question. In some cases drainage by way of 
the bronchi may be sufficient. A copious expectoration is evidence of 
bronchial communication. A variation in the amount of sputum and a 
precipitation of the cough reflex with changes in posture, indicate 
spilling of the contents of the cavity into the bronchi. An afebrile 
course after the employment of postural drainage suggests that puru- 
lent material is not retained in the lung, and therefore, the cavities 
are capable of emptying themselves. Further proof of the adequacy 
of bronchial drainage can be observed fluoroscopically or by roent- 
genograms with iodized oil injections showing filling and emptying 
of the cavities. 

If it is thus demonstrated, in a given case, that an abscess can empty 
through a bronchus, we are forced to minimize the necessity of exter- 
nal drainage and consider the obliteration of the cavity as the most 
important problem in the surgical treatment. 

Many different collapse procedures have been proposed. Pneumo- 
thorax treatment has had only limited success and Whittemore’ and 
others advise against its use. Dolley® proposed local compression over 
the site of the lesion and considers the maintenance of an intact tho- 
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racic cage important in providing a more effective cough which, in 
turn, facilitates internal drainage. Haight, Harvey, and Oughterson‘ 
devised a rubber bag for use in making external compression over 
peripheral abscesses. There have been individual case reports of heal- 
ing following the induction of diaphragmatic paralysis. In 1930, I 
reported the rapid disappearance of a pulmonary abscess following 
phrenicectomy.® In this patient a preliminary rib resection and pack- 
ing operation was done to produce adhesions. At the same time the 
phrenic nerve was divided. When the patient was x-rayed to localize 
the abscess for the second stage thoracotomy, a marked diminution in 
the size of the abscess had occurred, so that the second operation was 
abandoned and external drainage was not required. There was a com- 
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Fig. 1.—Diagrams illustrating adjustment of lung ard abscess to change in dia- 
phragmatic position. a, Free pleura, normal-sized hemithorax; b, free pleura, elevated 
diaphragm, and proportionate decrease in all parts of lung: c, normal-sized hemithorax 
indicating site of peripheral lung fixation; d, anchorage. of healthy lung so that 
greater decrease in volume takes place in area of cavitation. 


plete disappearance of the abscess cavity in two weeks and the patient 
remained well thereafter. 

The limited use of procedures such as phrenicectomy, external com- 
pression, or regional thoracoplasty in the treatment of lung abscess can 
be explained by reason of the failure of these methods to obliterate ade- 
quately or close in the areas involved. Given a case of lung abscess with 
a free pleura, compression over that area may result in a shifting of 
the lung within the hemithorax. All parts of the lung on that side 
partake to a certain extent in the reduction in volume. Healthy lung 
tissue as well as areas of cavitation may be proportionately diminished 
in size. The collapse may not be selective. It is well known that dia- 











136 THE JOURNAL OF THORACIC SURGERY 


phragmatic paralysis following phrenicectomy may reduce the size 
of the hemithorax by one-third. Both upper and lower lobes take 
part in the reduction (Fig. 1). Likewise, if a lower thoracoplasty or 
compression operation is performed with the underlying pleura free, 
the lower lobe may slide upward, the mediastinum move toward the 
opposite side, and an incomplete obliteration of the cavity result. 
Shifting of the lung within the thorax not only means ineffective col- 
lapse of the diseased areas but an undesired diminution in the volume 
of healthy lung tissue (Fig. 2). 

In order to prevent a shifting of the underlying lung following 
thoracoplasty, it was thought that fixation of the lung to the chest 
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Fig. 2.—Diagrams illustrating adjustment of lung and abscess to change in tho- 

racic volume after regional thoracoplasty. a, Free pleura, normal-sized hemithorax ; 

b, free pleura, shifting of lung beneath compression area with distribution of col- 

lapse: ¢c, normal-sized hemithorax indicating site of peripheral lung fixation; d, an- 

chorage of lung so that maximum effect of collapse occurs in area of cavitation. 
Mediastinal shift also less likely to take place. 


wall by pleural adhesions over the area involved, would be more 
effective in compressing that area and thus a greater diminution in the 
volume of the underlying diseased lung would take place. At the same 
time the healthy lung would be held out and prevented from taking 
part in the collapse. The anchorage of the lung would also prevent 
some loss of the compression as a result of a mediastinal shift. The 
selection of the area for fixation would depend upon the location of 
the abscess and the extent of the thoracoplasty required to collapse it. 
If the lesion be situated in the upper lobe, the pleura would be fixed 
below the lesion, and the ribs above that point removed. If the cavity 
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were in the lower lobe, the anchorage would be made above the lesion 
and the ribs below that point resected or a phrenicectomy performed. 
The original volume of the healthy lung would then be protected and 
the diseased area more adequately collapsed. 

In 1930 and 1931 experiments were planned for the purpose of deter- 
mining the value of preliminary lung fixation and regional thoraco- 
plasty in producing a collapse of a definite portion of the lung. The 
work was carried out in the Laboratory of Surgical Research of the 
University of Pennsylvania. Dogs were used in all the experiments. 
The operations were carried out under sodium amytal anesthesia. Pre- 
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Fig. 3.—Roentgenogram made in Experiment 1, Dog 522. Notice the alignment of 
animal. The postoperative exposure was made after a third-stage regional thoraco- 
plasty. The seventh to the twelfth ribs were resected on the right side. Notice ab- 
sence of cardiac displacement. in the postoperative film. 


operative and postoperative chest roentgenograms were made of each 
animal. A specially designed animal holder was constructed which 
held the dogs in fairly true alignment while the exposures were being 
made. This permitted comparison of films and made it possible to 
determine mediastinal and cardiac shifts following the operative pro- 
cedures (Fig. 3). In the collapse experiments, the operations were 
carried out in the following way: (a) Adhesions of the visceral and 
parietal pleura in the midportion of the right lung were produced by 
stripping the periosteum of the sixth rib and inserting under the de- 
nuded rib a strip of gauze saturated with tincture of iodine. The skin 
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incision was then closed, leaving the gauze strip in place for a period 
of from ten to fourteen days. It was found that this length of time was 
required for the production of adhesions firm enough to withstand 
the various thoracic movements incident to the animals moving about 
in their pens. (b) The second stage of the operation consisted of strip- 
ping the seventh to the eleventh ribs, permitting the periosteum, the 
intracostal bundles, and parietal pleura to fall medially. Gauze, im- 
pregnated with vaseline, was packed beneath the denuded ribs. The 
actual resection of the ribs was delayed so that they could be used for 
counterpressure, thus affecting a more satisfactory compression. 
(c) After a period of another ten to fourteen days, the wound was 
reopened, the overarching ribs were removed, and the packing was 
taken out. The skin flaps were then permitted to fall into the cavity 
in the thoracic wall, and a compression dressing was applied. The 
animals were killed within ten days to two weeks in order to study the 
condition of the underlying lung. 

Experiments also designed for the purpose of obtaining prelimi- 
nary lung fixation were carried out by direct lung suture to the lateral 
thoracie wall. The lower ribs were exposed. Interrupted sutures were 
placed with a large, curved, round-pointed needle into the peripheral 
surface of the lung and the tissue in the sixth interspace, throughout 
its entire length from the posterior angle to the sternum. The ribs 
below were then stripped of their periosteum and packing was in- 
serted to compress the lung below the point of lung fixation. These 
animals were also killed to determine the respective volumes of the 
underlying lung lobes. 

Control experiments were carried out by omitting the preliminary 
fixation operation so that the pleura would be free of adhesions. The 
ribs over the area to be collapsed were stripped of their periosteum. 
Vaseline gauze packing was then inserted beneath the denuded ribs 
similar to the method employed in the other animals. The animals 
were later killed in order to compare the size of the lung lobes. 

-Twenty animals in all were used, five of which were controls. Six 
of the animals either did not survive the multiple stage operative pro- 
cedure or developed a pleural effusion so that it was not possible to 
interpret the result of the collapse procedures. In the remaining 
14 animals information was gained relative to the effectiveness of the 
method. In 7 animals, the procedure was completed satisfactorily in 
every detail, the operations were survived without complications and 
the animals autopsied. Of these, 4 animals had had a thoracoplasty 
with preliminary lung fixation. In performing the autopsies the tra- 
chea was clamped before the chest was opened. In each case there was 
a marked or a complete collapse of the lower lobe with little change in 
the upper lobe. In Experiment 1, Dog 522, the autopsy revealed five 
lobes on the right side. Firm adhesions were found between the cen- 
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tral lobe and the lateral thoracic wall, throughout almost the entire 
extent of the overlying rib. The upper three lobes were expanded, 
and the fourth lobe was partially collapsed. The fifth lobe was com- 
pletely collapsed. A photograph of the lung after its removal from 
the thorax at the time of autopsy is shown in Fig. 4. In Experiment 10, 
Dog 633, three lobes were found on the right side at autopsy. Adhe- 
sions were present between the lower portion of the upper lobe and the 
upper portion of the middle lobe and the lateral thoracic wall. The 
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Fig. 4.—Photograph of trachea and lung specimen in fixation and collapse. Experi- 
ment 1, Dog 522. Five lobes were found on the right side. Firm adhesions were present 
along the lower border of the third lobe, and the lateral thoracic wall. The upper 
three lobes were expanded. The lcwer two lobes were collapsed. 


upper lobe was found to be completely expanded and the lower lobe 
collapsed. In Fig. 5, a photograph of the specimen is shown after it 
was fixed in formalin. In Experiment 12, Dog 744, three lobes were 
found on the right side at autopsy. Dense adhesions were present be- 
tween the middle lobe and the lateral chest wall. The lower lobe was 
completely collapsed. The middle lobe was partially collapsed and the 


upper lobe showed no change. In Experiment 13, Dog 726, firm adhe- 
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sions were found between the second lobe and the lateral chest wall. 
Four lobes were present. The third and fourth lobes were approxi- 
mately one-fourth the size of the other lobes. The photograph of the 
lung at autopsy immediately after the thorax was opened is shown in 
Fig. 6. After photographs of the specimens were taken, the lungs were 
inflated by intratracheal injection of air with the trachea clamped, and 
the injection was continued until the size of the left lung had approxi- 
mated the size of those lobes during life. It was then possible to see 
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Fig. 5.—Photograph of heart and lung specimen in fixation and cellapse. Experiment 
10, Dog 633. The specimen had previously been fixed in formalin solution. Note 
collapse of lower lobe, partial collapse of the middle, and an expanded upper lobe. 
Adhesions were found at the lower border of the expanded portions of lung. Lung 
underlying area of thoracoplasty was completely collapsed. 


even a greater contrast in the upper and lower lobes on the operated 
side. It was also noted that the lung lobes on the unoperated side and 
the upper lobes on the operated side, filled readily whereas the collapsed 
lobes were more tardy and incomplete in their filling. 


Of the 5 control thoracoplasty experiments, 3 were completed so 
that the status of the lung on the operated side could be determined. 
In these animals, all of the lobes were decreased in size, with a slightly 
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Fig. 6.—A photograph of the right lung and heart, in fixation and collapse, Experi- 
ment 13, Dog 726. At the time of the autopsy the entire lateral thoracic wall was re- 
sected in order to show the relationship of the expanded lobe to the collapsed lower 
lobe, and the point of fixation produced by adhesions. This animal was autopsied 
after the second-stage procedure. Gauze packing can still be seen in place beneath 
the denuded ribs. 
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Fig. 7.—A photograph of the right lung in Control experiment 3, Dog 596, after the 
lower thoracic wall had been resected. All three lobes were found to be air contain- 
ing. The middle and lower lobes were slightly smaller in size than the upper lobe. 
In this animal the degree of collapse of the lower lobe was much less noticeable than 
in the animals in which preliminary lung fixation had been produced. 
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more marked reduction of the lower lobes. In no ease in the control 
group were the lower lobes as small or so completely collapsed as in 
the animals having preliminary fixation of the lung. The photograph 
(Fig. 7) shows the lung in Experiment 3, Dog 596, in which a thoraco- 
plasty had been done without preliminary formation of adhesions to 
anchor the lung. The lower lobes were somewhat smaller than the 
upper lobes, but the reduction in their size was not nearly as striking 
as that found in the other group. 


In brief, the experiments showed that in the event of a free pleura 
a reduction in the size of the hemithorax by regional thoracoplasty 
resulted in some reduction in all of the lobes. When a shift of the 
underlying lung was prevented by adhesions or suture, a more com- 
plete collapse of the lung in the area of the thoracoplasty took place. 


CASE REPORTS 


Clinical application of the principle of peripheral lung fixation and 
regional, extrapleural compression over an abscess area has been made 
in 3 eases. Each patient had pulmonary suppuration to a sufficient de- 
gree to be wholly incapacitated and bedridden for a large part of the 
time. All were treated without the necessity of lung cauterization and 
external drainage. All patients were hospitalized a comparatively 
short period of time. In each ease a sufficient period has elapsed since 
operation without recurrence of symptoms to warrant a preliminary 
report. 


Case 1—Mr. A. J. S., an auto mechanic, thirty-three years of age, came to the 
clinie in June, 1932, because of cough, foul expectoration, weakness, and incapacita- 
tion. His trouble had started two and one-half years previously, without apparent 
etiology. He never had had influenza or pneumonia. There was no history of choking 
spells. His tonsils had been removed twenty years previously. He had had fre- 
quent colds and a chronic postnasal discharge. Coughing spells were precipitated 
by changes in posture. The daily output of sputum varied from one to four ounces, 
its color being brownish yellow. Occasionally the sputum contained blood streaks. 
There had been no recent weight loss. He was unable to work, however, because of 
weakness. Previous treatment consisted of a sinus operation one and one-half years 
before admission and a series of twenty-six bronchoscopic treatments given else- 
where. No improvement followed. The past medical and family histories were 
not important. 

Upon examination the patient presented a sallow appearance. The breath was 
foul. There was moderate clubbing and slight cyanosis of the finger tips. The 
expansion of the right chest was somewhat limited. The excursion of the diaphragm 
was equal on the two sides. There was impaired resonance over the right lower 
anterior chest and over this same area, coarse bubbling rales could be heard. Breath 
sounds were poorly transmitted. The blood pressure was 140/80. The remainder of 
the physical examination was essentially negative. The laboratory studies showed 
a moderate anemia and a white count of 17,000. Sputum examination and culture 
showed the usual mixed mouth organisms without spirochetes. The blood Wasser- 
mann was negative. The vital capacity was 3,200 ec. A chest roentgenogram 
showed large, multiple, thin-walled cavities involving practically the entire right 


























TREATMENT OF PULMONARY ABSCESS 








OVERHOLT : 


middle lobe. Lipiodol injection into the trachea filled the cavities and demonstrated 
no widening of the bronchi (Figs. 8 and 9). By postural drainage the cavities 
readily emptied. Bronchoscopy verified the diagnosis of middle lobe involvement 
and ruled out the possibility of a foreign body, or bronchiectasis. 











Fig. 8.—Preoperative roentgenogram in Case 1. Note multiple abscess cavities in 
the right middle lobe, showing fluid levels. In second film lipiodol was injected which 
demonstrated filling of multiple thin-walled cavities. Note absence of bronchiectasis. 
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Fig. 9.—Lateral roentgenograms of Case 1. a, Preoperative film after lipiodol in- 
jection, showing location of multiple abscess cavities in right middle lobe; b, post- 
operative lipiodol film showing obliteraton of middle lobe cavities. 


Operation.—June 30, 1932. First stage—regional thoracoplasty. Avertin ethy- 
lene anesthesia. A curved incision was made from a point opposite the third 
costosternal junction downward and laterally to the midaxillary line over the eighth 
rib and the incision was carried slightly upward and posterior to the posterior axillary 
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Fig. 10.—Postoperative roentgenogram in Case 1. a, Roentgenogram made three 
days after second-stage regional thoracoplasty. Concave shadow in right lower thorax 
represents new position of chest wall, caused by packing beneath ribs; b, roentgeno- 
gram after third-stage regional thoracoplasty showing absence of cavities in right 
middle lobe. Lipiodol injection. 
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Fig. 11.—Drawing to illustrate the first-stage operative procedure to produce ad- 
hesions surrounding the area of the abscesses in the underlying lung. The upper 
right-hand insert indicates the position of the incision used in Case 1. The insert be- 
low shows the relative position of the diseased area to the point of lung fixation 
peripherally. 
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line. The fourth to the seventh intercostal nerves were isolated and injected with 
alcohol. The periosteum of the fourth and eighth ribs were stripped throughout 
the extent of the incision; that is, from the posterior axillary line to the sternum. 
The periosteum of the intervening ribs—the fifth, sixth, and seventh ribs—were 
stripped for a distance of only an inch and a half in the region of the posterior 
axillary line. Small pieces of gauze, saturated with iodine, were placed under each 
segment of the denuded rib and the wound was closed (Fig. 11). The post- 
operative course following this procedure was very satisfactory, although the pa- 
tient found it difficult to cough and the daily output of the sputum decreased. His 
temperature was elevated for three days. One week later, the second stage of 
the operation was carried out under ethylene anesthesia. The wound was opened, 
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Fig. 12.—Drawing to illustrate the second-stage operative procedure for regional 
thoracoplasty. The ribs over the involved area are stripped of their periosteum, the 
intracostal membrane pushed medially, and held there by gauze impregnated with 
vaseline packed firmly beneath the ribs. The insert indicates the relationship of the 
packing to the diseased area in the underlying lung. 


the packing removed from the under surface of the denuded ribs, and the undenuded 
portions of the fifth, sixth, and seventh ribs were stripped of the periosteum from 
the posterior axillary line to the sternum permitting the entire block of intercostal 
tissue and parietal pleura over the right middle lobe to fall toward the midline. 
Gauze impregnated with vaseline was then packed beneath the denuded ribs, making 
compression against the middle lobe (Fig. 12). The postoperative course follow- 
ing this procedure was satisfactory. The amount of daily expectoration decreased 
and one week later the wound was reopened as the third stage of the operative pro- 
cedure. The overarching ribs were resected, the packing was removed, and the skin 
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flap permitted to fall in the cavity in the anterolateral portion of the right chest 
(Fig. 13). The wound was then closed with interrupted sutures and drained with 
rubber tissue wicks at each angle. 

The patient’s convalescence continued to be satisfactory. The daily amount 
of sputum decreased (Fig. 14). In the care of the wound, large rubber sponges were 
placed in the concavity and the chest was circled with an elastic form of adhesive. 
He was discharged thirty-one days after admission with a much less frequent cough, 
and expectoration reduced to a fraction of one ounce. The patient was examined on 
December 15, 1932, six months after discharge from the hospital. He reported that 
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Fig. 13.—Drawing to illustrate the third-stage operative procedure in_ regional 
thoracoplasty. The denuded ribs and packing have been removed. Remaining perio- 
steum in intercostal membrane produces new rigid wall. The skin flaps are permitted 
to fall back into the concavity, and a compression dressing is applied. 


his cough had improved about seventy-five per cent and the amount of daily ex- 
pectoration varied from none at all to half an ounce a day. He had gained weight 
and had returned to work. A chest x-ray failed to show any evidence of cavitation 
of the lung and lipiodol injection of the right lung showed a complete obliteration 
of the previous cavities, except for possibly one small persisting cavity at the ex- 
treme inferior portion of the right middle lobe (Figs. 9 and 10). 


Comment.—This case presented extensive multiple cavitations of the 
right middle lobe with an ability to empty by drainage into the bron- 
chi. Preliminary fixation of the lung by pleural adhesions in the region 
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of the abscesses and later extrapleural compression with the overarch- 
ing ribs acting for counterpressure was successful in causing an oblit- 
eration of the cavities. The total period of hospitalization for investi- 
gation, bronchoscopy, and a three-stage operative procedure occupied 
a period of thirty-one days. The patient was not subjected to the risk 
of open cauterization of the lung and was not required to assume the 
chanees of having a bronchial fistula. 
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Fig. 14.—A composite hospital sputum chart in cases reported. Notice that in each 
instance there was a marked and definite reduction in the amount of sputum collected 
for each twenty-four-hour period after the collapse procedures had been carried out. 


CasE 2.—Mr. D. L., aged thirty-three years, was an American born, Vermont 
truck farmer, who came to the clinic in January, 1932, because of cough and foul 
expectoration of one year’s duration. He reported good health prior to the previous 
year at which time he had had several teeth extracted under ether anesthesia, A 
chill followed shortly and for the following two weeks he did not feel well. He 
improved slightly during the next month, then began to feel feverish and developed 
a cough with foul expectoration. At about the same time he began to have severe 
pain in the left chest. After a month in bed, he was studied roentgenographically 
and told that he had a lung abscess. From ther on he was given postural drainage 
and showed periodic improvement, with frequent exacerbations of the symptoms. 
When he came under our care, he had been totally incapacitated for one year, and 
had spent about 50 per cent of his time in bed. The twenty-four-hour amount of 
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sputum averaged between eight and ten ounces. There were no symptoms indicative 
of disturbances other than that in the respiratory system. There had been a weight 
loss of eighteen pounds. The past medical and family histories were not important. 

Upon physical examination, the patient appeared anemic and weak. Cyanosis 
was not evident. The odor of his breath was fetid. There was moderate clubbing 
of the fingers and toes. The tonsils were present but not infected. All teeth had 
been removed. The sinuses were free of disease. There was no gross deformity of 
the chest, although expansion lagged on the left. In the posterior inferior portion 
of the left chest resonance was impaired, breath sounds were not transmitted well, 
and coarse, bubbling rales could be heard. Upon auscultation of other portions of 
the chest, no abnormal signs were elicited. The heart was in its normal position 
and the sounds were normal. The blood pressure was 150/60. The routine laboratory 
examinations were negative except for a red blood count of 3,800,000 and a hem- 
oglobin of 68 per cent. <A dark-field examination of the sputum showed the presence 
of Vincent’s organisms. The blood Wassermann was negative. The vital capacity 
was 3,600 ¢.c. A roentgenogram of the chest showed multiple abscess cavities in 
the left lower lobe, mostly behind the heart shadow. Upon bronchoscopic examina- 
tion, the left lower main bronchus was found to contain a purulent material and 
to have a reddened mucosa. There was no bronchoscopic evidence of foreign body 
or bronchiectasis. 

Operation.—First Stage: February 4, 1932. Under ethylene anesthesia an 
oblique incision was made over the seventh rib of the right side of the chest, the 
periosteum of the seventh and eighth ribs was stripped from the posterior angle 
to the midclavicular line anteriorly and a strip of iodine soaked gauze was inserted 
under them. The wound was then closed. Second Stage: February 12—eight days 
later. The wound was opened, the gauze packing removed, and the denuded ribs 
were resected. The wound was then closed. Third Stage: February 15—eleven 
days after the first operation. Under local anesthesia, the phrenic nerve in the left 
side of the neck was exposed and twenty-five centimeters evulsed. 

The immediate postoperative course was very satisfactory. Following the phrenic 
exeresis, the daily output of sputum was reduced from eight ounces to one ounce. 
Coughing became less frequent. During his stay in the hospital, neoarsphenamine 
was given intravenously, 0.7 grams twice weekly. The patient was discharged with 
all wounds healed and symptoms improved approximately 80 per cent after a period 
of twenty-nine days’ hospitalization. When examined fourteen months after dis- 
charge, the patient reported a continual and steady improvement following the 
operation. He had gained thirty-five pounds in weight and was doing farm work. 
He had had an occasional cough associated with a cold four months previously, but 
since that time had been symptom-free, without cough and expectoration. X-ray 
examination showed an immobile left diaphragm with an elevation of six centimeters. 
No evidence of cavitation in the lung could be seen. 


Comment.—This patient had multiple abscesses of the left lower 
lobe, adequate bronchial drainage and no bronchiectasis, His im- 
provement was rapid and his freedom of symptoms has been sus- 
tained. The period of hospitalization for investigation and operation 
was under one month, and he left with a healed chest wound. It was 
felt that the preliminary anchorage of the lung above the site of the 
disease prevented an elevation of all parts of the lung incident to 
phrenic evulsion and provided a more complete collapse of the diseased 
lower lobe. 
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Case 3.—Mrs. M. S., housewife, aged thirty-five years, came to the clinie July, 
1932, with the story that she had had pneumonia and pleurisy one year before and 
had not been well since. She had been in bed practically the entire year and had 
been up only a few hours a day during the past few months. She reported that she 
coughed considerably both day and night, especially during the latter time, and she 
expectorated a large amount of foul, greenish-yellow sputum, often bringing up large 
black cheesy clots. The daily amount of sputum varied from eight to sixteen ounces. 
The patient reported that she frequently noticed blood mixed with the sputum and 
on one or two occasions, had frank hemoptysis. Night sweats were frequent. Other 
symptoms were palpitation, anorexia, irregular and scanty menstruation. She 
had had a rather severe attack of tonsillitis three months previously. During the 
past year she had lost thirty pounds in weight. The medical history up to the 
present illness was negative. She had been married seventeen years and had two 
children. The family history was not important. 
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Fig. 15.—a, A roentgenogram of Case 3, showing extensive involvement of left lung 
with chronic suppuration and multiple cavities; b, postoperative reentgenogram show- 
ing region of collapse. Notice absence of cardiac or mediastinal displacement. At the 
time this exposure was made, patient was free of cough and expectoration. 


Upon examination, the patient was found to be a middle-aged, poorly nourished, 
anemic appearing person. The left chest lagged definitely in its expansion. The 
percussion note over the posterior and lateral aspects in the midportion was 
definitely impaired. There were various rales heard throughout the left chest and 
suberepitant rales under the clavicle. Bronchial breathing was heard in the second 
left interspace. The heart was slightly displaced to the left. The blood pressure 
was 146/92. There was moderate clubbing of the fingers and toes. Cyanosis was 
not evident. The remainder of the physical examination was not important. Lab- 
oratory examinations showed a moderate anemia, the red count -being 3,600,000, and 
the hemoglobin 64 per cent. The vital capacity was 2,800 c.c. Sputum examinations 
revealed staphylococci and streptococci, but failed to show acid-fast organisms. A 
chest roentgenogram showed multiple cavitation in the central portion of the left 
lung, diffusely scattered with many cavities located well out toward the periphery 
(Fig. 15). A chest x-ray after lipiodol injection showed good filling of the cavities 
without evidence of bronchiectasis. The patient was not examined with the broncho- 
scope. 
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Operation.—On July 21, 1932, a selective thoracoplasty was carried out under 
avertin and ethylene anesthesia. An elliptical incision was made beginning close to 
the midline between the tip of the scapula and the vertebra, extending downward 
and forward, and then curving upward to the costochondral junction of the sixth 
rib anteriorly. The fifth rib was stripped of its periosteum from the posterior ax- 
illary line to the midclavicular line in front. The sixth, eighth, and tenth ribs were 
stripped of their periosteum for a distance of about four centimeters in the posterior 
axillary line. Gauze saturated with tincture of iodine was inserted under each de- 
nuded rib and the wound closed. Following this operative procedure, the patient 
was slightly cyanotic for a period of several hours, even though she was kept in an 
oxygen tent. Twenty-four hours later she was found to have developed athetoid 
movements of the fingers, and later on these disoriented movements were found to 
have involved the muscles of the hands, arms, and later the face and lower ex- 
tremities, She was seen in consultation by members of the medical department, 
who felt that she had had some lesion in the basal ganglia, quite probably related 
to the prolonged period of anoxemia, following the operation. In view of this com- 
plication, it was decided best to combine the next two stages of the operative pro- 
cedure into one. This was done nine days after the preliminary fixation operation. 











Fig. 16.—Photograph of Case 8. Notice healed chest wall and absence of manifest 
deformity. 


At the time of the second stage, which was carried out under local anesthesia, the 
wound was reopened, the sixth, seventh, and eighth ribs were stripped throughout 
their entire length in the incision, the packing was removed, and the fifth to the 
eighth ribs were resected from the posterior axillary line around to the midclavicular 
line anteriorly. The skin flaps were permitted to fall directly into the concavity 
in the chest wall, and rubber sponges for compression were applied to the concavity 
in the chest wall. The patient had a rather stormy convalescence, the situation be- 
ing complicated by the neurologic symptoms. The cough, however, gradually de- 
creased and the daily amount of expectoration was definitely diminished, so that 
she was raising on an average, only two to three ounces a day at the time of her 
discharge from the hospital five weeks after admission. The patient was re- 
examined nine months after discharge from the hospital at which time her gen- 
eral condition was greatly improved. She was able to do most of her work and she 
had gained 35 pounds in weight. She has been completely free from cough and 
expectoration for six months. The athetoid movements of the hands and arms were 
definitely better, but still present. An x-ray of the chest at this time showed: very 
satisfactory collapse of the left lung in the region of the previous disease and no 
evidence of abscess cavities could be seen (Fig. 13). 
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Comment.—This patient was placed in the grade IV group of surgi- 
cal risk because of her poor general condition. The extensive involve- 
ment of the left lung in suppuration with an expectoration up to six- 
teen ounces a day complicated the situation from the standpoint of 
surgical management. Regional thoracoplasty permitted a closing 
in of the cavities, and healing followed without the necessity of aetu- 
ally destroying the involved lung with the cautery. Hospitalization 
was under five weeks, and the patient was discharged with a healed 
chest wound. 


SUMMARY 


The obliteration of tissue spaces resulting from suppurative disease 
in the lung has been considered of major importance in the surgical 
treatment of such conditions. The necessity of providing external 
drainage in all cases that come to surgical treatment has been ques- 
tioned. Experiments have been reported which seem to indicate that 
the production of adhesions with peripheral fixation of the lung prior 
to compression of the underlying lung provides more adequate eol- 
lapse of the diseased area and prevents collapse of healthy portions 
of the lung. 

Three clinical cases have been presented to illustrate this method of 
surgical management. In each case there was a long history of invalid- 
ism and complete incapacitation resulting from the effect of prolonged 
pulmonary suppuration. Each patient had spent a large proportion of 
the preceding year in bed. Conservative measures had failed. Periph- 
eral lung fixation and regional thoracoplasty were done in two eases. 
In a third, the collapse of the involved area was effected by phrenic 
paralysis after anchorage of the healthy lung above the lesion. The 
longest period of hospitalization for investigation and operation was 
five weeks. All were discharged with an intact thoracie wall, and their 
cough and expectoration reduced to minimal amounts. Follow-up 
studies have shown that continued and satisfactory improvement oe- 
eurred in all, with a disappearance of practically all symptoms. A 
sufficient length of timé has elapsed to indicate permanency of the 
results. A preliminary report, therefore, seems justified. 

In the selection of cases for regional thoracoplasty, the necessity of 
ruling out foreign body and bronchiectasis has been emphasized. It 
is also important to demonstrate the adequacy of internal drainage. 
The choice of regional thoracoplasty in the surgical management of 
pulmonary abscess need not necessarily be limited, however, on ac- 
count of uncertainty as to bronchial drainage. The formation of pleu- 
ral adhesions and the collapse procedure can be carried out, and if 
there is a failure to cure, cauterization of the underlying lung ean be 
resorted to later and external drainage provided. In other words, a 
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less serious and less radical type of operation is proposed for surgically 
treating lung abscess which may be sufficient to effect a cure. 
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FIXATION OF CHEST LESIONS WITH SUBSEQUENT 
COMPRESSION* 


WILLIAM PINKNEY HERBERT, M.D. 
ASHEVILLE, N. C. 


|‘ THIS preliminary paper on the fixation of pulmonary lesions with 
+ subsequent compression, I am reporting 3 cases of bronchiectasis 
treated in this manner, with the reasoning which was responsible for 
the use of the procedure. 

The results in the 3 cases reported have more than come up to my 
expectations. I do not offer this procedure as a sure cure for bron- 
chiectasis or localized lung lesions, but it does seem that it has possi- 
bilities for the relief, to a great measure, of the distressing symptoms 
of bronchiectasis and deep-seated lung abscesses, without the unavoid- 
able dangers of the more drastic operative procedures. 

For these conditions I have tried in turn postural drainage, bron- 
choseopic drainage, phrenicectomy, partial thoracoplasty, and com- 
plete thoracoplasty, and in each case have been disappointed in the re- 
sults. My experience has been limited, but the reports of other men 
employing similar methods have not been encouraging. From phrenic- 
ectomy and thoracoplasty I expected much, but postoperative x-ray 
check-ups on these cases showed me that from phrenicectomy I gained 
a collapse of comparatively healthy lung tissue with a mere elevation 
of the diseased area, while from thoracoplasty there was an even 
greater loss of useable tissue, with the indurated diseased areas being 
the last portion of the lung to be compressed. The end-result in these 
cases was either that of the lower portion of the lung being completely 
compressed, with the diseased area pushed over against the medias- 
tinum and still functioning to a greater or less extent, or in the case 
of a complete thoracoplasty, practically all of the healthy lung on the 
affected side was put out of commission and the pathologie process 
pushed against the mediastinum or up under the clavicle, defying 
further compression and continuing to give rise to symptoms. 

In endeavoring to supplement or improve on these operative proce- 
dures and to avoid the pushing about in the chest cavity, at the ex- 
pense of healthy lung tissues, of the diseased area, an attempt was 
made prior to the phrenicectomy or partial thoracoplasty to fix to the 
greatest possible extent the diseased area in the chest cavity, so that 
in the case of subsequent phrenicectomy the collapse would be limited 





*Read before the Sixteenth Annual Meeting of the American Association for Tho- 
racic Surgery at Washington, D. C., May 9, 10, 11, 1933. 
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to a definite area, and in the case of thoracoplasty the compression 
would be similarly defined. 

To this end a subperiosteal resection of the rib lying next above the 
affected area was performed, the rib being removed from the spine 
almost to its cartilaginous junction with the sternum. Following its 
removal the fossa was packed with iodoform gauze, which was left 
in for five days. It was thought that the collapse inward of the parietal 
pleura would cause a lung constriction throughout half of its cireum- 
ference, the iodoform packing at the same time causing definite adhe- 
sions between the parietal and visceral pleura. The constriction and 
adhesions would tend to fix that portion of the lung lying below them. 
X-ray pictures taken of three patients thus operated upon showed the 
presence of very definite adhesions. Not only was the lung fixed, ex- 
cept for its central portion, in the lower chest cavity, but it seemed 
reasonable to suppose that because of this peripheral fixation any 
subsequent collapse or compression therapy would be followed by more 
complete and perfect drainage, because of the lessened possibility of 
the bending or distortion of the larger bronchi. Phrenicectomies per- 
formed on two of these patients showed no pushing up of the diseased 
areas. 

Case 1—R. K., has had tuberculosis since 1918. Had artificial pneumothorax 
for three and a half years. Was well from 1921 to 1929. Had influenza in 1929 
and developed bronchiectasis that year. Had a phrenicectomy in 1930. No improve- 
ment whatever as a result. Gradually got worse. Was raising six or eight ounces 
of heavy greenish yellow sputum in twenty-four hours. 

Chief Complaint on Admission.—No pain. Cough and expectoration. No par- 
ticular shortness of breath. 

Chest Examination.—Right lung normal. Left lung diaphragm very high. Dull- 
ness, impaired breathing, and rales from seventh rib downward. 

Diagnosis.—Bronchiectasis left base. The x-ray lipiodol pictures revealed an 
area of bronchiectasis with marked dilatation of two bronchi under the eighth rib 
centrally located. 

On July 1, 1932, a resection of the sixth rib from the articulation to within three 
inches of the sternum was done. The fossa was packed with iodoform gauze for 
five days. Following this operation improvement was so marked that further col- 
lapse was not attempted. Patient was free from cough for six months. Then he 
caught a severe cold and cough returned and persisted intermittently up to the 
present time. Should the cough persist, I intend to remove the seventh, eighth, 
and ninth and possibly the tenth ribs. This patient’s general condition has been 
so excellent that further resection has been held in abeyance. 


Case 2.—R. W. Patient stated at time of admission that about five months 
previously a severe cold with cough developed. About three weeks before admis- 
sion he was taken with severe pain in the lower part of the left chest. First hos- 
pitalization was when he was admitted here January 13, 1932. He had been raising 
large quantities of sputum during the last five months. 

Chief Complaints on Admission.—Pain in lower part of chest on the left side; 
cough and expectoration; four to five cups of sputum daily, with extremely foul 


odor. 
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Initial Chest Examination.—The right lung was normal. Left lung showed in- 
creased fremitus, impaired percussion note, and large, medium rales from seventh 
dorsal spine to base. Diagnosis at that time: bronchiectasis, chronic, left. Marked 
pleurisy, chronic, fibrous, left. 

The x-ray lipiodol picture revealed bronchiectasis of both bases, but more marked 
on the left. 

On April 20, 1932, the eighth rib was resected. Fossa was packed with iodoform 
gauze. After a three weeks’ interval, a phrenicectomy was done, with a subsequent 
rise in the diaphragm. 

December 6, 1932. Patient coughed up very litile sputum, little or no odor 
evidenced. On chest examination some rales were still elicited in the lower left 
chest. Clinically, this man showed marked improvement. He refused further op- 
erative procedure and was discharged. 


Case 3.—C. S. During the last six or eight months before admission this patient 
had some cough. Had small hemorrhage a month previous to admission. Admitted 
October 31, 1932. Gave history of sinus trouble for the past three years. Had 
been coughing up an average of three cups of dark sputum daily the last two weeks. 
Sputum had a bad taste and odor. 


Some hurting in chest, recent hemorrhage and 





Chief Complaint on Admission. 
blood spitting, and raised large amounts of sputum. 


Initial Chest Examination.—Right lung was negative. In left lung breath sounds 
were suppressed over the lower half, more harsh in quality than normal. Medium 
rales were heard over the lateral surface of the left chest. Diagnosis: bronchiec- 
tasis, moderately severe, left lower lobe. Lipiodol x-ray pictures revealed marked 
bronchiectasis in left base. 

On November 18, the eighth rib was resected. Fossa was packed with iodoform 
gauze. On December 6 a phrenicectomy was done. Patient showed marked clinical 
improvement. Expectoration of sputum decreased to one-quarter cup or less daily, 
with little or no odor. Patient gained weight and showed general clinical improve- 
ment. Lipodol picture taken in March, 1933, showed almost entire obliteration of 
the bronchiectatie sacs in the lower chest. At the extreme base slight bronchiec- 
tatic cavitation can still be noted. This patient also refused further operative 


interference. 


In Case 1 it was feared that the resection of the rib might result in 
the interference with the normal established drainage of the bron- 
chiectatic area. This fear was also felt in the other two eases. In 
Case 1 the drainage was greatly facilitated, due probably to the 
straightening of one of the large bronchi which may have been some- 
what angulated as the result of the rise in the diaphragm following 
phrenicectomy. The improvement in this case is, to my mind, due 
largely to the establishment of better drainage. Undoubtedly, the 
fixation of the lung and the paralysis of the diaphragm, both serving 
to limit the movement of the diseased area, played an important part 
in the diminution of the symptoms. 

It may be that the danger referred to, that is, interference with 
drainage, is a real one, but as the bronchi draining these areas are 
deep-seated in the lung, it seems unlikely that they would be suffi- 
ciently constricted to render them not patulous. 
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The resection of the one rib throughout almost its entire extent has 
in these three cases been attended with remarkably little pain and 
discomfort. It is not to be supposed that the resection of the two or 
three remaining ribs overlying the diseased area will be more hazard- 
ous than would be a partial thoracoplasty. The only reason this opera- 
tion has not been done on a ease of lung abscess is because the only 
lung abscesses recently encountered (two) have been peripheral and 
susceptible to drainage. For certain types of lung abscess it would 
seem even better adapted than for cases of bronchiectasis. 

Should the procedure as outlined here prove ineffectual, there is 
nothing to prevent a lobectomy or a cautery resection of the diseased 
lung area. The adhesions, caused by the resection of the rib and iodo- 
form gauze packing should not cause more, or as much, trouble as 
those normally found about the diaphragm in the performance of the 
usual lobectomy. 


DISCUSSION ON ‘‘THE TREATMENT OF LUNG ABSCESS BY PERIPHERAL LUNG 
FIXATION AND REGIONAL THORACOPLASTY’’ BY DR. OVERHOLT, 
AND ** FIXATION OF CHEST LESIONS WITH SUBSEQUENT 
COMPRESSION ’’ BY DR. HERBERT 


DR. E. J. O’BRIEN (Derroir).—This is a very nice piece of work, and theo- 
retically, it appears as though it might accomplish something. However, practically, 
I do not believe it will work out. 

It is hard for me to understand how adhesions over a small area can have a 
very great effect on the whole central portion of the base of the lung, or the inner 
border. It is contrary to observations that I have made hundreds of times, that 
we very often get our highest elevation of the diaphragm, with closure of apical 
cavities, in patients in whom a pneumothorax has been attempted and was impos- 
sible because of definite adhesions throughout the whole pleural cavity. This high 
elevation. is obtained in spite of the adhesions. I never could understand how this 
could take place, but it is a fact nevertheless, and I am sure Drs, Alexander, Hed- 
blom, and others frequently have made the same observation. 

Now, in the first picture shown, the phrenic nerve had already been removed, 
and the diaphragm was up before the attempt to cause adhesions. The results ob- 
tained, I think, were probably due to the added collapse of the thoracoplasty. 

I think the results obtained from phrenicectomy or any other procedure in col- 
lapse therapy is in direct proportion to the extent of reduction in lung volume ef- 
fected, and the thickness and size of the cavity wall. Bronchiectatic cavities are 
very difficult to close by any technic. 


DR. EVARTS A. GRAHAM (Sr. Lovuis).—I think both of these papers have 
been extremely interesting. I am not sure, however, that they present anything 
very new. The selective collapse of lung abscess with internal drainage, so-called, 
was presented by Dr. Dolley at the San Francisco meeting of the Society. His 
paper was published in the JouRNAL or THORACIC SurGERY. If I am not mistaken, 
he considered it desirable to produce adhesions before inducing the collapse, by 
means of a pad of gauze under the rib. 

The thing to which I refer chiefly, however, about the selective collapse, partic- 
ularly with the pyogenic infections, goes back further. It has been well shown, I 
think, that there is a considerable amount of danger in collapsing subacute pyogenic 
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infections of the lung. It is interesting that Dr. Overholt and Dr. Herbert did not 
get into any tragedies with their series of cases, but, after all, these two series are 
rather small. Perhaps Dr. Hedblom would be willing to follow me in the discussion 
by recalling a series of some 12 or 13 cases in which he performed thoracoplasty 
on cases of pulmonary abscess about ten years ago, with very serious results in the 
majority of instances. It seems to me that there is always danger in an extreme 
collapse of a pyogenic infection that is subacute, whether it is selective or not, of 
pocketing the infection. 

Dr. Overholt mentioned in one or two cases—one case anyway, and I think in 
two cases—the recurrence of colds which the patients had. Of course, anybody 
has colds, but when a patient who has supposedly recovered from an acute infec- 
tion of the lung, an acute abscess of the lung, develops a, cold in a comparatively 
short time afterward, that fact always arouses a good deal of suspicion in my mind 
as to whether or not the infection has really been cleared up. This is a point that 
Dr. Lilienthal emphasized very strongly a good many years ago. The patient who 
has recovered supposedly from an acute abscess of the lung but has a tendency to 
frequent colds, is strongly to be suspected of having latent infection there. I 
have observed that in my own cases. I have seen a patient even develop a cerebral 
embolus with fatal consequences of a brain abscess as long as a year and a half 
after presumably the pulmonary infection was healed. 

I do not want my remarks to appear in the light of any disparagement at all 
of these ingenious ideas. I think, however, that we cannot evaluate their true worth 
until a much larger experience has heen gained, because I cannot help feeling that 
there are certain dangers connected with marked collapse of these relatively acute 
or subacute pyogenic infections. 


DR. CARL A. HEDBLOM (CuiIcAgo).—Dr. Overholt has presented a method 
of treatment of pulmonary abscess involving uncertainty of the adequacy of the 
drainage opening between the cavity and a bronchus and at the expense of a rel- 
atively extensive resection of the chest wall. For purposes of thoracotomy drainage, 
a resection of short segments of one or two ribs usually suffices and the adequacy 
of the opening so secured is assured. In my experience resection of a large window 
in the presence of an acute abscess in itself involves a considerable risk, due to 
interference with coughing from the mobilization of the chest wall. Mobilization 
of the chest wall should be the second step for obliteration of large stiff-walled 
cavities that fail to heal following thoracotomy drainage. 

With regard to the series of cases referred to by Dr. Graham in which I per- 
formed extensive extrapleural thoracoplasty, I might point out that these were cases 
of pulmonary suppuration of the mixed type of multiple abscess and bronchiectasis. 
The mortality in the series of such cases following thoracoplastie collapse was 
high and due for the most.part to inadequate drainage. 

The degree of collapse obtained by the method described, in my opinion, will 
prove utterly inadequate in the treatment of extensive bronchiectasis. In a con- 
siderable proportion of cases I have obtained mediocre results following a much 
more extensive thoracoplastice collapse. 


DR. HOWARD LILIENTHAL (New York Crry).—In all the cases that we 
have seen here there have been openings through the bronchi and the mouth, and 
the patients were coughing. There is a form of lung abscess in which the patient 
does not cough. This occurs in early metastatic lung abscess and also in certain 
of the pneumonic type, in which the abscess does not connect with the bronchus. 
It is advantageous to get at the closed abscess before it connects with the bronchus. 
These abscesses would be opened and drained rather than attempt to compress them 
when there is no place of exit for the pus. In a drained abscess not connected with 
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a bronchus the patient coughs and blows the walls of the cavity together, tending 
to obliterate it. Rapid healing is likely to oceur. 

Now suppose there is a drainage opening in the chest wall into the abscess, and 
that there is a bronchial opening as well. That patient coughs; surely he will cough 
out pus, there is no doubt about that, but he will also blow apart the walls of this 
abscess, and this delays healing, which occurs very slowly by granulation instead of 
by adhesion. Often a bronchial fistula is left. 

As an example permit me to report one very typical case. A patient in Bellevue 
Hospital had empyema on one side, X-ray films revealed a lung abscess on the 
opposite side. I operated on the lung abscess first, aspirating the empyema so as 
to keep the patient safe and comfortable. My house surgeon, Lillian Sarson 
Lusskin, later operated for the empyema. The patient never coughed at all during 
the entire illness. 


DR. RICHARD H. OVERHOLT (Boston ).—Dr. Graham mentioned the work of 
Dolley in the peripheral compression of lung abscess. In the paper that will be 
printed in the Journal of this Association, full recognition has been given to Dr. 
Dolley and also to Dr. Haight, Dr. Harvey and Dr. Oughterson, of their work on 
peripheral compression for lung abscess. All introductory remarks of my paper 
were omitted because of the lack of time. The experimental work carried out and 
presented now was done in 1930 and 1931, and I delayed publication until there was 
an opportunity to try out this method of collapsing lung cavities in clinical cases. 

Dr. Lilienthal raised a warning against peripheral compression of lung abscess. 
I wish to repeat my remarks regarding the selection of cases for peripheral com- 
pression. It was my desire to emphasize the necessity of establishing the adequacy 
of bronchial communication and drainage before peripheral compression be effected. 

Dr. Hedblom brought out the question of sacrificing too much of the chest wall 
and trying out a too radical procedure in order to collapse the diseased area in 
the underlying lung. I might say that vital capacity studies of patients before and 
after the collapse procedures failed to show any reduction, indicating the fact that 
the operative procedures were not particularly radical and did not leave the patient 
in a worse condition after operation than he was before operation, as far as vital 
capacity was concerned. 

I want to say one thing about Dr. Herbert’s paper, and that is I was glad to 
hear him suggest this procedure as a preliminary operation and that lung cauteriza- 
tion could be resorted to later, if necessary. 


DR. W. P. HERBERT (ASHEVILLE).—Mr. Chairman, I said in my preliminary 
remarks that this procedure was not put forward as a cure for bronchiectasis or 
possibly even for some cases of lung abscess. But there are many patients in my 
part of the country from whom it is mighty hard to get consent to a lobectomy or a 
pneumonectomy. I feel we have got to do something for these patients, and my 
development of this procedure was with the idea of benefiting them as much as 
possible, with the least possible mutilation or damage, and also with the idea of do- 
ing them the least possible permanent harm or getting them into trouble, just as 


Dr. Graham suggested. 

T had this question of interference with drainage very much in mind and watched 
these patients rather carefully, with the idea that they might develop some undue 
symptoms, but fortunately, these three did not. 

















THE PRESENT STATUS OF THORACOPLASTY 
RESULTS AND TECHNIC* 


E. J. O’Brien, M.D. 
Detroit, MicH. 


ONSIDERABLE data have been presented in the past few years 

on the results of thoracoplasty in pulmonary tuberculosis. In 
most of these statistics, it was apparent that the figures given were 
burdened by the inclusion of results obtained during the period of 
evolution through various stages of experience and methods of pro- 
cedure. It seemed to me that, in order to give patients who are now 
in need of this operation a true picture of what can be offered them, 
it would be best to report the recent results from these operations 
rather than those obtained from methods now antiquated for many 
refinements of technic, and added experience has resulted in lower 
mortality rates and an increase in the number of good results. 

There still exists, however, much confusion of thought regarding 
these procedures, for no standardization has been accomplished. There 
are those who advocate removal of five or more ribs at one stage, 
upper or lower stage first, the removal of large or small segments of 
ribs, multiple or one-stage operations, ete. It is to be hoped that some 
uniform procedure may be accepted which will give the best results to 
the largest number of patients. 

The many variations of technic, as described today, give mute evi- 
dence that no one procedure has proved satisfactory. There has been 
such lack of uniformity in their application that, in many places, the 
operation itself has come into disrepute. Either the procedure em- 
ployed allowed too high a mortality or the results were not sufficient 
to warrant its use. 

The object of all thoracoplasty should be, of course, to close cavities, 
render the sputum free from tubercle bacilli, and give sufficient rest 
to the diseased area to allow permanent healing. This should be done 
with as few operations as possible, but no one stage should be extensive 
enough to endanger the patient. It is also important to preserve good 
lung function wherever possible. The operations fulfilling these re- 
quirements should be the procedures of choice. 

My experience with thoracoplasty in the last year has been such a 
pleasant one that it seems worth while to present the early results with 
our present technic in the hope that what appears to be worth-while 
progress may be studied by others to determine, if possible, whether 
our apparent results may be genuine. 


*Read before the Sixteenth Annual Meeting of the American Association for 
Thoracic Surgery at Washington, D. C., May 9, 10, 11, 1933. 


159 








160 THE JOURNAL OF THORACIC SURGERY 


In tabulating our results over a period of years, it appeared that the 
failures of thoracoplasty were due either to the attempt to do too 
much, resulting in the death of the patient, or too little, which resulted 
in ineffectual collapse of the lung. The technic presented here for 
your consideration, I believe allows the most efficient collapse with 
little or no added danger to the patient, and usually necessitates 
fewer operative procedures. It is not a radical departure from the 
usually accepted methods, but differs mainly in the incision and ex- 
posure, the number and length of ribs removed at each stage, and the 
method of dealing with costal cartilages that tend to prevent closure 
of large apical cavities. 

It has been my observation, as well as that of others, that improper 
or inefficient collapse has been due, in a large number of patients, to 
the failure to remove the anterior stumps of the upper ribs before 
rebridging of bone occurs. That this is true has been clearly brought 
out by the frequent necessity for supplementary anterolateral opera- 
tions. Alexander offered us an excellent contribution when he sug- 
gested that these anterior stumps be removed as a second or third 
stage before completing the removal of the lower posterior segments, 
and also when he suggested the cutting or removal of the sternal 
cartilages before undertaking the posterior operation (a modification 
of the Wilms operation). 

It was, however, in the hope of avoiding anterolateral operations 
altogether that the technic described here was instituted as a routine 
procedure. It was my thought that, if the entire length of the ribs 
were removed through the posterior incision, there could be no neces- 
sity for their removal anteriorly. This seems axiomatic. In order to 
facilitate this or make it possible, it is necessary to carry the incision 
around the scapula to the axillary line, beginning near the upper 
edge of the trapezius. The digitations of the serratus occasion no dif- 
ficulties, as they can be freed easily from their attachments along with 
the periosteum when clearing the outer surface of the ribs. In some 
patients with large apical cavities, it is desirable to cut or remove the 
cartilage also. Some surgeons have suggested that the cutting of these 
cartilages at the sternal junction, through a separate anterior inci- 
sion, will allow them to drop down and accomplish the same result as 
removing them, thus giving added stability to the chest wall with 
more protection to the lung. I have used this method a number of 
times, and am highly pleased with it. However, I now treat the carti- 
lages in this manner through the posterior incision. I have found that 
freeing these cartilages from their muscular attachments adds greatly 
to the collapse. I have seen no untoward results in the patients upon 
whom I have carried out this procedure. In one of the patients of this 
series, a portion of the sternum was also removed during the first- 
stage operation. 
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While all experienced operators are aware that even large cavi- 
ties may, in some instances, close with smaller segments removed, this 
quite frequently is not true. It is my opinion that all of the anterior 
portion of the ribs that can be seen through the cavity in a roentgeno- 
gram should be removed if we may confidently expect results, for they 
obviously form a part of the cavity wall, and tend to prevent proper 
collapse. After an upper-stage thoracoplasty, an apical cavity has a 
tendency to drop down toward the hilum, and for this reason, a cavity 
through which only the anterior stumps of the first rib could be seen 
before operation, drops down so that the second rib may be seen to 
form a part of its covering, and so on. It is for this reason that I 
think it safest to remove entirely the first, second, and third ribs from 
the transverse process to the costal cartilage, including a varying por- 
tion of the transverse process, and if the cavity is very large, to re- 
move the first rib cartilage together with the cutting or removal of 
the second and third rib cartilages. It is amazing to see how easily 
these structures may be approached with the continuation of the inci- 
sion to the axillary line. 


In many patients with small cavitation, it may seem unnecessary 
to perform such an extensive operation, and this is true, of course; 
but I have seen many patients, as have all others, in whom a more 
limited resection was performed, and a small cavity still remained 
open, to be followed by the usual anterolateral operations, and in 
many instances, reoperation posteriorly. I feel that the simple expe- 
dient of removing the entire three ribs should be used in all patients 
to protect this group from unnecessary, burdensome, and dangerous 
operations later. ; 

If, after the first stage, the cavity is not closed, and the sputum is 
still positive for tubercle bacilli, or if the extent of disease may seem 
to warrant further collapse, a second incision parallel to the first, and 
a few centimeters lower down, is made, and about twenty centimeters 
of the fourth, fifth, and sixth ribs are removed. I do not feel that it is 
necessary to remove the anterior stumps of these ribs to the sternum 
unless the cavity is so large that the anterior stumps may be seen 
through the cavity. If this is the case, they should be removed also. 
Long posterior segments of these ribs to the axillary line, however, 
usually should be removed. With questionable risks, I believe it 
preferable to remove but two ribs at this stage. 

If the two stages described above have not accomplished closure 
of cavitation or if the extent of disease warrants it, another stage of 
one, two, or three ribs is added. The profession will always be greatly 
indebted to Hedblom for teaching the impracticability of removing 
great numbers of ribs at one operation. I limit the number removed 
to three at any one stage. 
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I believe firmly that operative time is a very large factor in mor- 
tality rate, and that this should not be over one-half hour for a com- 
pleted first-stage operation. It can often be accomplished in twenty 
minutes. The second and third stages can be done very rapidly, the 
time required being from five to fifteen minutes, 

Shock from prolonged general anesthesia, or mental strain follow- 
ing tedious operations under local anesthesia can do the patient no 
good, and it is consistent to believe that the less they are subjected to, 
the better. I believe that a light, gas-oxygen anesthesia is preferable 
to a local anesthesia as it causes less shock and tends to put the patient 
ina more cheerful frame of mind for future stages if they be necessary. 

The wounds are never drained, The muscles are approximated with 
only one layer of chromic catgut No. 2, the skin with continuous No, 1 
catgut. Postoperative treatment consists merely of morphine sulphate, 
er. 4%, p.r.n., and Murphy drip of tap water. The patient is kept on 
the operative side, but is turned frequently, and is encouraged to 
cough in order to empty cavities and bronchi of their secretions. After 
the second-stage operation, firm pressure is maintained over the de- 
ribbed area until rebridging occurs, but no shotbags or other appli- 
ances are used. Intravenous medication, such as glucose, is given 
only when there are symptoms of tuberculinization, or in very greatly 
debilitated patients. Blood transfusions are rarely employed. 

Perhaps the most striking result afforded by this operation is the 
ability in many patients to close apical cavities without impairment of 
good lung function at the base. It would seem to indicate that the 
proponents of performing upper-stage thoracoplasties first are on solid 
ground for, in the majority of patients, one or two stages are all that 
are necessary, in which ease, the lower stage is not desirable. 

In that group of patients who are slightly dyspneie or ecyanotie, 
and have a trachea that is markedly retracted to the disease side, the 
middle-stage operation is performed first, removing the fourth, fifth, 
and sixth ribs. This often straightens out the trachea, with striking 
improvement to the patient. The more extensive first stage may then 
be performed with greater safety. 

In apparently very poor surgical risks (especially those with exten- 
sive disease, and small cavitation), it is oceasionally advisable, of 
course, to do as little as possible, and smaller incisions with the re- 
moval of shorter segments of rib may be considered expedient. I feel 
that these patients should be the exception, and not the rule. 


The mortality rate from thoracoplasty or any other operation should 
be, of course, in direct relation to the type of operative risk we are 
willing to take. It is my belief, however, that a thoracoplasty should 
be performed when indicated on all patients in whom it appears that 
there is a chance of success, whether the disease be exudative, mixed, 
or productive. Pneumonie hard lungs, of course, cannot be collapsed, 
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and in this type of disease, thoracoplasty is not performed until 
resolution or excavation has taken place. We do not select our patients 
with an eye on mortality rate; all patients are given a chance if it ap- 
pears that they have any. No patient is selected for thoracoplasty, 
of course, until an attempt has been made to control the disease with 
phrenicectomy, pneumothorax, or the combination of both. In this 
series, there were a number of supposedly poor surgical risks, many 
with disease in the contralateral lung, one who had previously had 
bilateral phrenicectomy, several who had pneumothorax on the oppo- 
site side at the time of operation, several with diabetes (controlled), 
one with nephrectomy for tuberculous kidney, and some with gastro- 
intestinal and laryngeal symptoms. Yet our one death occurred in a 
supposedly good operative risk, from myocardial failure, verified by 
postmortem. The heart was apparently normal before operation. 

It has not been possible for us to determine with any degree of 
accuracy just what sort of surgical risk a patient might be, nor have we 
been able to receive reliable assistance from careful examinations by 
our cardiologists, or from studies in vital capacities. The electro- 
cardiograph also has been of doubtful value. In some of the most dis- 
couraging surgical risks (apparently) the postoperative course was 
uneventful. Many patients over fifty years of age were operated upon, 
many with myocardial degeneration or valvular lesions, and a number 
with vital capacities as low as 20 per cent. From our experience, 
therefore, we feel that, if a reduction of mortality rate is to be accom- 
plished, it must be in the selection of proper operative procedures 
rather than in the attempt to select proper risks. 

Our results from thoracoplasty have been so unusual in the past 
year with this method of procedure that we feel they should be pre- 
sented here. During the first four months of the past year, ending in 
April, 1933, my work was carried on by another surgeon. Therefore, 
the results of this work are not included in this report. 

In the past eight months, at Herman Kiefer Hospital of Detroit, we 
have subjected 56 patients to thoracoplasty. One hundred and thirty- 
three stages were performed. There was one death, making the 
operative mortality 1.7 per cent per patient, or 0.75 per cent (34 of 
1 per cent) per operation. 

In this group of 56 patients, 55 had sputum positive for tubercle 
bacilli before operation. In 46 (or 83 per cent), the sputum is now 
negative. Fifty-five patients had cavitation before operation, and 
these cavities closed in 51 (or 92.8 per cent). Five of the 56 patients 
were reoperative cases from our earlier series, and therefore are not 
pertinent to this paper. In the remaining 51, there were 50 who had posi- 
tive sputum before operation, and 1 who had no material tubercle ba- 
eilli. Blood-streaking was the indication for operation in this patient. 
Since operation, the sputum became negative in 43 of the 50 patients 
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(or 84 per cent). Six still have sputum positive for tubercle bacilli. 
Of these 6, 8 were operated upon less than one month before the 
writing of this paper, 1 less than two months, and 2 less than six 
months. One of these patients has very little sputum at present, and 
another has a cavity in the contralateral lung which is the apparent 
source of positive sputum. It seems probable, therefore, that some of 
this last group will also become negative. 

In two patients only did the disease in the contralateral lung be- 
come worse. In one of these, this reactivation promptly cleared; in 
the other, cavitation developed. In all other patients, the contralateral 
lung improved or remained stationary. There were no fresh spreads 
into the contralateral lung. 

In this series, 11 patients required only one stage, while in 22 others, 
two stages were sufficient. Twenty-one patients became negative after 
the first stage, but 10 of these were subjected to a second stage because 
the extent of disease seemed to warrant it. 

During the eight months covered by this report, I operated upon 
7 patients at the American Legion Hospital at Battle Creek. These 
patients required eighteen stages in all. There were no deaths in this 
series. Thus, the total mortality for this period in 63 patients with 
one hundred and fifty-one stages was 1.58 per cent per patient, or 
0.66 per cent per operation. 

The foregoing figures certainly do not lead one to believe that the 
removal of the anterior portion of the ribs adds materially to the mor- 
tality. While I understand clearly that in our next one hundred pa- 
tients, the mortality rate may be higher, I feel this will be no more 
likely from the technic presented here than from operations which stop 
just short of their goal. In the series reported here, no patient died 
following the extensive first stage; the only death occurred after a 
second stage, which I consider the most dangerous stage of thoraco- 
plasty. 

As a matter of fact, during the first stage, it seems that after the 
anterior stumps are removed, there appears less paradoxical breathing 
than formerly noted. This is difficult for me to understand, but may 
be due to the fact that the entire dome of the thorax is removed, al- 
lowing the apex to drop down evenly instead of having it partially 
uncovered with the anterior stumps still holding out its inner border, 
and tending to carry on the normal respiratory movements. This un- 
collapsed inner portion is more readily sucked to the opposite side 
during inspiration than would be possible if it were completely col- 
lapsed downward. 

The difference in collapse is very apparent at the time of the opera- 
tion. Frequently, when no apparent collapse is seen after only the 
posterior segments have been removed, an extensive drop occurs after 
the removal of the anterior segments is accomplished. The entire apex 
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drops in, which probably accounts for the large percentage of patients 
whose sputum became negative after the first stage. If Corylos’ theory 
as to the cause of sputum becoming negative following collapse is cor- 
rect, and it seems a reasonable hypothesis, this operation which allows 
the maximum amount of collapse of the apex should accomplish this 
result much more frequently than those with minimal resections. 

The results obtained in this recent series of patients are, of course, 
only immediate. Some of the patients whose sputum is now negative 
will undoubtedly have positive sputum later, and some of the cavities 
will reopen. The time elapsed since operation is not sufficient to deter- 
mine how many patients will be able to return to work. I feel, how- 
ever, that the percentage will be much higher than that in my other 
series of 237 patients, which will be reported in detail soon. In this 
group, there were 18 deaths or a mortality rate of 7.5 per cent. Six 
hundred and eight stages were performed, with a mortality rate of 
2.9 per cent per operation. 








CAUSES OF DEATH FROM THORACOPLASTY IN PULMONARY 
TUBERCULOSIS*+ 


AN ANALYSIS OF FIVE CASES 


Howarp L. Breyg, M.D. 
Iowa City, Iowa 


ORTY-NINE patients suffering from pulmonary tuberculosis have 

been treated in the University Hospital by extrapleural thoraco- 
plasty. In this group 5 patients have died as a result of the operation, 
a case mortality of 10.2 per cent. In the 49 patients thoracoplasty has 
been performed one hundred times, an operation mortality of 5.0 per 
cent. The postoperative deaths have been critically studied as due to: 
(1) error in judgment in selection of the individual patient for opera- 
tion, (2) error in judgment in selection of a certain operative pro- 
cedure for the individual patient, (3) error in operative technic, (4) 
improper postoperative management, (5) postoperative complications 
beyond the surgeon’s control. 

CASE 1.—Female, aged twenty-nine years. Duration of disease, one year; sana- 
torium treatment for seven months with unsuccessful attempts to induce pneumo- 
thorax. There was involvement of the entire left lung with cavitation at the apex 
and marked fibrosis. The mediastinum was displaced toward the affected side. 

First Operation.—April 13, 1927, under ethylene anesthesia, a lower stage para- 
vertebral thoracoplasty was performed, with resection of 76.5 em. of the sixth to 
the eleventh ribs inclusive. Postoperative recovery was unusually smooth, with com- 
plete wound healing in ten days. 

Second Operation.—April 26, 1927, thirteen days following the first stage, under 
ethylene anesthesia, the upper stage thoracoplasty was performed, with resection of 
37.5 em. from the first to the fifth ribs inclusive. 

Postoperative Cowrse——Condition was excellent for twenty-four hours. During 
the next twenty-four hours the pulse and temperature gradually ascended and then 
became abruptly elevated. The pulse became imperceptible and the fever reached 
103.2° F. shortly before death, which occurred seventy-two hours after operation. 
Moderate cyanosis was present during the last day. 

Necropsy disclosed the evidence of a blood stream infection with Streptococcus 
hemolyticus as the cause of death. No portal of entry for the infection could be 
demonstrated. 


This case seemed to be one in which the fatal outcome was a compli- 
cation beyond the control of the surgeon. It is probable that a pyo- 
genic infection of the tuberculous lung antidated the surgical attack, 

*From the Department of Surgery, College of Medicine, State University of Iowa. 


tRead before the Sixteenth Annual Meeting of the American Association for Tho- 
racic Surgery at Washington, D. C., May 9, 10, 11, 1933. 
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became activated following collapse of the apical cavity, and invaded 
the blood stream. There was no evidence to suggest that a latent in- 
fection was present in the apparently healed wound of the lower stage 
procedure which might have become activated by the second surgical at- 
tack to account for the fatal outcome. Such a possibility would merit 
consideration. 


CASE 2.—Female, aged twenty-five years. Duration of the disease, two years; 
sanatorium treatment throughout with unsuccessful attempts to induce pneumothorax. 
Patient contracted lues prior to the tuberculous infection and had had intensive 
antiluetic therapy. She was of slight build and had a long narrow chest. 

The entire left lung was involved with marked fibrosis and a cavity at the apex 
of the upper lobe. The mediastinum was markedly displaced to the left. The right 
apex presented a slight involvement which seemed to be arrested. Phrenicectomy 
was performed on the left side, followed by slight elevation of the diaphragm. 

First Operation.—December 5, 1931, under procaine infiltration anesthesia, lower 
stage paravertebral thoracoplasty was performed, with resection of 61.5 em. of the 
sixth to the tenth ribs, inclusive. The heart was frozen to the lateral chest wall. Its 
weight seemed to drag the soft chest wall mesially after the bony support was re- 
moved. Considerable cyanosis of the hands and lips developed, and the radial pulse 
became weak. Oxygen was administered with marked improvement. 

Postoperative Couwrse.—For forty-eight hours there was considerable dyspnea and 
cyanosis from which the patient recovered rapidly. <A slight wound infection de- 
veloped which delayed healing somewhat. Patient was returned to the sanatorium to 
regain strength and for observation. 

Second Operation—January 30, 1932, fifty-six days following the first stage, 
under procaine infiltration anesthesia, an upper stage thoracoplasty was performed, 
with resection of 67.5 cm. from the first to the fifth ribs inclusive. The heart was 
fixed to the chest wall, and its rate increased with removal of the fourth and fifth 
ribs. Moderate collapse of the chest wall followed this procedure. Some cyanosis 
developed during operation. 

Postoperative Cowrse—The pulse ranged between 140 and 150 and dyspnea and 
cyanosis were present in increasing degree. Vomiting developed after the first twelve 
hours. The temperature was not markedly elevated and reached 101.6° shortly 
before death, which occurred at the end of forty-eight hours following operation. 

No necropsy was permitted. Death seemed to be due to vascular disturbance, and 
this was probably on the basis of mechanical interference with the heart and large 
vessels from shift or distortion of the displaced mediastinal contents following 
collapse of the chest wall. 


In this case the surgical collapse should have been graded into at 
least three stages. The danger signals of cyanosis and dyspnea follow- 
ing the first stage, together with the finding of the fixed heart at opera- 
tion, were obvious. If the upper stage had been divided into two 
parts, functional readjustment on the part of the contents of the 
mediastinum probably could have developed. 

Another error in this case was in the amount of rib resected. In the 
thin, long-chested type of patient, long segments of rib cannot be re- 
moved safely and especially from the left side, because of cardiae em- 
barrassment. If the total amount of rib removed in this case had 
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totaled 100 em. instead of 129.0 the procedure probably could have 
been performed safely in two stages and an adequate amount of collapse 
obtained. 


CASE 3.—Female, aged thirty-three years. Duration of the disease three and 
one-half years, with sanatorium treatment for one and one-half years. Pneumothorax 
treatment had been tried, but was unsuccessful. The patient was of the chunky 
type and had considerable adipose tissue. The left lung was partially collapsed, 
very fibrotic, and there was some serous fluid in the pneumothorax cavity. The 
mediastinum was not displaced. Phrenicectomy had been performed with moderate 
elevation of the diaphragm. 

First Operation—October 14, 1929, under procaine infiltration anesthesia, a 
lower-stage paravertebral thoracoplasty was performed, with resection of 90 em. of 
the sixth to the eleventh ribs inclusive. 

Postoperative Couwrse.—There was slight general reaction, and the wound healed 
smoothly. The patient showed little evidence of circulatory or respiratory em- 
barrassment in spite of the relatively large amount of rib resected. She contracted 
a coryza which delayed the upper stage for two weeks. 

Second Operation—December 7, 1929, fifty days following the first stage, under 
procaine infiltration anesthesia, an upper stage thoracoplasty was performed, with 
resection of 71.2 em. of the first to the fifth ribs inclusive. 

Postoperative Course.—The patient was in excellent condition at the conclusion of 
the operation and for the first twelve hours. At this time the record showed: 
pulse 124, temperature 101° F., respirations 26. She suddenly developed a severe 
respiratory difficulty, with marked cyanosis, and was dead in twenty minutes after 
the onset of these symptoms. 

No necropsy was granted. 


This is especially unfortunate for the cause of this patient’s death 
is highly speculative. The suddenness of onset of the fatal symptoms 
suggests an embolic phenomenon. There was nothing in the course 
following the lower stage procedure nor in the early course following 
the second stage to suggest that death occurred from embarrassment 
of the heart’s action. 


CASE 4.—Male, aged thirty-one years. Duration of the disease, eight years; sana- 
torium care for one year, with pneumothorax therapy during this period. It failed 
to collapse the adherent right apex which harbored a cavity. There was a small area 
of involvement in the left apex which was considered quiescent. The patient was 
very heavy, obese, and had a barrel-shaped thorax. The mediastinum was not 
shifted. Phrenicectomy was not performed. 

Operation—December 6, 1928, under ethylene anesthesia, an upper stage 
paravertebral thoracoplasty was performed, with resection of 59.5 em. of the first 
to the sixth ribs inclusive. In stripping the thick inelastic pleura from the sixth 
rib in the region of the transverse spinal process, a small opening was torn in the 


pleura. 

Postoperative Cowrse——For ten days the general reaction was quite satisfactory 
except that the early fever of 100.5° to 101° did not subside after the first few days 
as in the usual case. Instead, the fever became increasingly higher and fluid ac- 
cumulated in the right hemothorax. A partial pneumothorax was present at the 
time of operation, because of the therapy which had been used during his sanatorium 
care. The wound healed smoothly. 
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Diagnostic aspiration obtained a seropurulent fluid containing tubercle bacilli 
and a diplococeus which, on culture, proved to be the pneumococeus. He subsequently 
developed the evidence of a bronchial fistula. Treatment consisted of frequent 
aspiration with the withdrawal of from 200 ¢.c. to 750 ¢.c. on each occasion. The 
course was progressively downhill until death occurred on the thirty-fifth post- 
operative day. 

No necropsy was permitted. 


This patient was a poor candidate for surgical therapy because of 
his bulky size and the possibility of an active lesion in the contraiat- 
eral lung. The operative injury to the pleura may have traumatized 
adherent lung, and this would explain the subsequent development of 
the pleural infection by tubercle bacilli and pneumococci. 


An acute pneumonia may have developed in the collapsed lung which 
was responsible for the development of the empyema and bronchial 
fistula independent of the pleural injury at the time of operation. 

Incisional drainage of the empyema would probably have offered a 
better prognosis than the treatment by aspiration. Another case de- 
veloped a staphylococcic infection of a tuberculous empyema following 
thoracoplasty and in this instance recovery from the pleural infection 
was prompt, with establishment of drainage of the pleura by the closed 
method through rib resection. 


CASE 5.—Male, aged twenty-four years. Duration of the disease three years, with 
sanatorium care for two years and induction of pneumothorax. This failed to 
collapse the adherent upper lobe, left, which contained a large cavity. Phrenicectomy 
was performed. 

First Operation.—July 6, 1932, under procaine infiltration anesthesia, a lower 
stage thoracoplasty was performed, with resection of 60.5 em. of the sixth to the 
tenth ribs, inclusive. 

Postoperative Cowrse.—Uneventful, with healing of the wound complete in ten 
days. 

Second-stage Operation.—July 21, 1952, fifteen days following the first stage, 
under procaine infiltration anesthesia, an upper stage thoracoplasty was performed, 
with resection of 60.0 em. of the first to the fifth ribs inclusive, and aspiration of 
400 e.c. of air (pneumothorax). 

Postoperative Cowrse.—The patient was anemic and had lost somewhat more blood 
than usual during operation, so a transfusion of 500 c.c. of citrated blood was given. 
His condition was excellent until twelve hours following operation when the nurse 
found him gasping for breath and lying in a pool of blood, Death oceurred in 
fifteen minutes. 

No necropsy was permitted. 


Careful control of hemorrhage is obviously an essential part of an 
operation of the magnitude of thoracoplasty. Blood loss in considerable 
amount during operation may seriously jeopardize a patient’s chance 
to combat successfully the early critical postoperative days. Accurate, 
snug, continuous suture of the divided muscle planes should be ade- 
quately hemostatic and obviates the necessity for ligating innumerable 
bleeding points. Such suture should include the muscle fascia. Bleed- 
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ing points between the muscle planes must be securely tied. In this case 
a technical error was committed in failing to place a muscle suture so 
that it was hemostatic, or else in failing to ligate securely a divided 
large vessel. 

In one other case bleeding occurred in the wound during the first 
few hours after operation, but it was of small amount and ceased with- 
out causing serious symptoms. 

In conelusion, this analysis of 5 deaths following thoracoplasty has 
attempted to emphasize some of the pitfalls—either of judgment or 
technie—which must be avoided if the mortality in the surgical treat- 
ment of pulmonary tuberculosis is to be lowered to its irreducible 
minimum. 

A third paper on thoracoplasty was presented by Dr. Pol. N. Coryllos entitled 
‘*A Study of 150 Cases of Thoracoplasty for Pulmonary Tuberculosis During the 
Past Two Years—Reflection of Technic and Results.’’? Up to the time of going to 
press it has not been possible to get the paper from Dr. Coryllos, and the editor has 
decided to publish the discussion as it was given rather than to attempt to delete 
that part of it which refers to Dr. Coryllos’ paper. 


DISCUSSION ON THORACOPLASTY 
BY DRS. O’BRIEN, BEYE, AND CORYLLOS 


DR. LEO ELOESSER (San FrRANcIScO).—I should like to ask Dr. O’Brien how 
long the period of observation extended after the operation in his mortality statistics? 

I should also like to say that if one removes the upper ribs with either the Percy 
galvanocautery, with a cutting blade, which is a safe instrument, or (if one is ac- 
customed to use them) with the newer electrocauteries, I think that possibly the 
larger resections may be obviated, because the ribs will not reform if the coagulating 
current or if heat is used in removing the periosteum. With this aperiosteal resection 
one gets a much greater drop in the course of time than one does immediately after 
operation. The ribs continue to drop down and the chest continues to shrink. Dr. 
Van Allen has used something of the same principle, I believe, in his chemical 
destruction of the periosteum. 

I have been using this thermal destruction of the periosteum for a number of 





years—seven or eight—and it has proved satisfactory. 


DR. EVARTS A. GRAHAM (St. Lovis).—I think this discussion this morning 
has brought out one thing in a very striking manner, and that is, that the old 
Sauerbruch operation is practically obsolete, at least it seems so to me. Apparently 
everyone is tending more and more toward the Brauer type of operation. I have 
felt, myself, for seven or eight years that the Sauerbruch operation is obsolete ; 
that it is insufficient; that it is not satisfactory because it does not permit one to 
remove a satisfactory length of rib. 

It is interesting also, it seems to me, that those who have learned that mobiliza- 
tion of the scapula is important in order to remove the first three ribs—the first 
rib, particularly—to a proper extent, are merely getting back to what Friedrich and 


later Brauer proposed. The type of incision is practically the same. 

I have never performed an anterolateral thoracoplasty, because for many years 
I have been more radical perhaps than most others in my belief that it is desirable 
that the first and second ribs should be removed at least to the scalene tubercle, and 
preferably beyond, to the cartilage. I am rather glad to see that the developments 
this morning seem to indicate that such a procedure is desirable. 
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I believe that if one carries the incision around the lower border of the scapula, 
and removes nearly the entire length of the first and second ribs, the patient will 
tolerate the procedure well, as Dr. O’Brien stated rather forcibly, that there will be 
much less necessity for complete thoracoplasty in some cases and also much less 
necessity for subsequent operations, such as anterolateral thoracoplasty. 


DR. JOHN ALEXANDER (ANN ArBOR).—Last year before this Association I 
spoke of the persisting paradoxical respiratory mobility of the infraclavicular por- 
tion of the thoracic wall that occurred in most of our cases in which we had resected 
the upper ribs from the transverse processes forward approximately to the costal 
cartilages and, at another operation, had resected the upper two or three cartilages 
to the sternum. In order to avoid this paradoxical motion, which I suspect is harm- 
ful, we have during the past year followed the suggestion of Eden and Robinson and 
of Wilms that the cartilages be divided close to the sternum but not removed. This 
results in a marked inward swing of the cartilages and collapse of the lung, but 
in only a temporary and partial loss of the rigidity of the anterior thoracic wall. 

In these patients whose cavities are so large or stiff-walled as to require complete 
removal of the upper ribs and their cartilages, clinical application of a few recent 
animal experiments by my associate, Dewey Bisgard, may prove valuable. Bisgard 
found in dogs that when rongeured pieces of rib were laid in contact with one an- 
other in the perichondrial trough and held in place by suturing the posterior pectoral 
fascia over the opening in the perichondrium, firm bone formed. We have not as 
yet had occasion to use this in man. When we do, we will maintain maximal 
depression of the anterior thoracic wall with a pressure pad until it becomes rigid. 


DR. F. 8. JOHNS (RicHMonD).—For the past eight years we have attempted to 
get away from the Sauerbruch operation as our standard procedure. We have felt 
that the objective was to close the cavity, with as little disturbance of healthy tissues 
as possible. 

I am very pleased to see in the work of Dr, O’Brien and Dr. Coryllos, that with 
a limited amount of collapse they have closed a vital cavity. 

Our procedure has been to remove the amount of ribs that we had hoped would 
close the cavity, which plan we called to your attention in the St. Louis meeting 
four years ago. I presented the analysis of 100 cases before the Southern Surgical 
Association last December. Of these 33 had a partial upper thoracoplasty. Out of 
this small series of the limited or partial collapse we have-had no ill results from 
resecting only the upper ribs; that is, there has been no extension of the pathologic 
condition to the opposite side or to the lower lobe of the same lung that we could 
attribute to this operation. 

I have greatly enjoyed this excellent presentation. 


DR. COLE.—Resection of the upper ribs has been stressed, and I wish to 
emphasize that it is relatively immaterial which ribs are resected, provided cavities 
are closed. 


DR. RALPH B. BETTMAN (Cuicaco).—The point regarding blood transfusions 
is interesting. It is remarkable what tremendous value a preoperative blood trans- 
fusion is, in patients who are anemic and cachetic. We very frequently precede 
our thoracoplasties with transfusions. 

Care must be taken in a patient with a badly damaged myocardium, that the 
blood transfusion should be of small volume, 

It has surprised me, that in these discussions no mention has been made as to 
the looks of the chest wall after the removal of the ribs. I do not see how it is 
possible to tell in advance how much rib should be removed. I judge this at the 
time of operation. If the chest wall is not rigid; and it seems to sink in after the 
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removal of one or two ribs, then one may expect a good collapse after a small 
amount of resection, In the case, however, of a fibrotic pleura, that is, a chest wall 
which is very resistant, large sections of ribs must be removed. 

The third point I wish to bring out is that during the upper stage of a typical 
thoracoplasty, a greatly increased collapse of the apex can be obtained by manually 
compressing this part of the lung at the time that the ribs are being freed. I 
take great pains to free the under surface of the rib down to the junction of the 
spinal column, and frequently I attempt to free the lateral portion of the vertebral 
column. itself, 


DR. EDWARD B. CHURCHILL (Boston).—I wish that we could get away from 
the term ‘‘myocardial failure’’ in reporting deaths following thoracic operations. 
It is a term which has been practically abolished in general surgery. 

Janeway, years ago, showed the fallacy of this loose diagnostic term as applied 
to sudden unexpected death in the medical wards, unless there is known previous 
organic heart disease. Many varied pathologic states masquerade under this general 
term of ‘‘myocardial failure,’’ yet it always appears in statistics as one of the most 
frequent causes of death following thoracoplasty. I think it should be discarded ex- 
cept in rare instances, 


DR. NORMAN BETHUNE (MontrREAL).—I would like to comment, if I may, 
on the technic of removal of the first rib. If a preliminary scalenotomy of the 
anterior scalene muscle, as Dr. Coryllos has mentioned, has been done at the same 
time as a preliminary phrenicectomy the detachment of the anterior scalene muscle 
is very much facilitated. If the first rib is cut far posterior and then grasped 
firmly with a pair of large Kocher forceps and rotated down and forward, one can 
see the upper surface which is the danger area. Actually the danger in the complete 
removal of the first rib comes from possible injury to the fragile subclavian vein 
lying in front of the tubercle and not the artery or the plexus. 

Also, in a complete costectomy of the upper three ribs to the sternum, a 
flapping of the anterior part of the wall is sometimes encountered and many of 
those patients will have to wear rubber pads or some form of support in the 
future. 

DR. RICHARD H. OVERHOLT (Boston).—I would like to ask Dr. O’Brien if 
he has had any difficulty with collections of large amounts of serum in the wound 
following upper stage thoracoplasty which dissects its way downward beneath the 
ribs and outside the parietal pleura. On two occasions I have seen a large collection 
of serum occur in that situation of a sufficient amount to collapse a certain amount 
of the remaining underlying lung, produce dyspnea, and be responsible for an other- 
wise unexplained high febrile reaction. It was necessary to aspirate these reactions 
by inserting a needle between the intact ribs below the line of the incision so that 
the needle entered the extrapleural space which had been created by the serum dis- 
secting downward from the operative site above. 

I would also like to know if Dr. O’Brien has had any more difficulty with his 
upper stage thoracoplasties in patients who had had a preliminary phrenic, than in 
patients in whom a preliminary phrenic paralysis was not done. It has seemed to 
me that convalescence following an upper stage thoracoplasty is more likely to be 
smoother, if a preliminary phrenic paralysis has not been done, so that the diaphragm 
is able to function during the convalescence following thoracoplasty. 


DR. E. J. O’BRIEN (Detroir).—Answering Dr. Eloesser, only one other patient 
died in this series. One was a definite operative death, and the other died three 
months later following spontaneous pneumothorax, which was introduced to close a 


cavity in the contralateral lung. 
I am very glad Dr. Graham agrees with our technic. 
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Dr. Alexander spoke of the removal of the transverse process. I routinely re- 
move a portion of this process, and occasionally, a large portion of it, if there be 
a gutter cavity of large size. 

Answering Dr. Cole, It is perfectly obvious that the upper ribs are not removed 
first for a truly basilar cavity; there are instances when a lower stage for a truly 
basilar cavity is, of course, advisable. 

Dr. Churchill, I reported the one operative death as myocardial failure because 
the pathologist so reported it. 

Regarding the collection of fluid, Dr. Overholt, yes, we sometimes find serum in 
these wounds. It is not of great consequence, however. In the majority of patients, 
we do nothing about it. Occasionally, we open the bottom of the wound, and let 
out a little serum, but the wound closes quickly, as a rule. I personally have 
thought that in some of these cases, after an extensive upper stage, this collection 
of fluid helps the collapse while it is there. 

There was one other question, Dr. Overholt; what was that? 


DR. OVERHOLT.—Merely your use of a phrenic paralysis preceding thoraco- 
plasty. 


DR. O’BRIEN.—That is a complicated question. The only comment I would like 
to make at this time is this: I think if you have a large, thick-walled apical cavity, 
with the lower lung field clear, a phrenicectomy should not be done, as a rule, espe- 
cially if there is bilateral disease. I think a crushing of the phrenic should be 
done first to see whether or not the phrenic will have much effect on the cavity. If 
it obviously is not doing so, it is better to let the function of the diaphragm be 
resumed, and proceed with upper stage thoracoplasty. If the cavity is reduced in 
size by the phrenic, I believe, in most instances, it is better to make the paralysis 
permanent, for, in my opinion, a phrenic, with limited upper stage thoracoplasty, 
is preferable to complete thoracoplasty which might be necessary without the aid 
of the phrenic. 


DR. POL. N. CORYLLOS (closing).—I want to congratulate Dr. O’Brien for his 
splendid technic and his very low mortality rate. 

It would be of interest, however, to have the figure of the total number of 
thoracoplasties performed by Dr. O’Brien and the mortality and results obtained. 
In a limited number of cases good or bad luck means much; in a large number 
of cases chance plays a less important part. 

I would also suggest that in our statistics we designate as precisely as possible 
the forms of tuberculosis of the patients operated upon. Chronic fibrotic forms 
should be separated from ulcerocaseous active forms, especially when a lesion was 
present on the other side. 

Low mortality in thoracoplasty is a necessary requirement for rendering more 
popular this procedure which is certainly the most efficient method of surgical 
collapse. 

This goal will probably be reached by better conditioning of our methods to the 
individual ease. Partial thoracoplasties with resection of very large segments of 
ribs seem to be the way to the realization of this objective. Needless to say that 
we should not endeavor to decrease our mortality by unduly limiting the extent of 
the traumatism. I perfectly agree to the multiplication of the stages but not to 
the shortening of the lengths of the segments resected. After all, when we decide 
to perform an operation as serious as the thoracoplasty upon a tuberculous pa- 
tient, already handicapped by his disease, we must give him all possible chances 
for cure from his disease. 

The only criterion of cure being consistently and persistently negative sputum 
for at least more than a year, it seems reasonable to place opposite our mortality 
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the number of definite cures. Personally I would consider, all other conditions 
being equal, more successful the work of a surgeon who has an elevated mortality 
but also a high percentage of definite cures, than the opposite. In cancer of the 
stomach, surgeons who limit themselves to explanatory laparotomies have not opera- 
tive mortalities but neither do they have cures. 

I perfectly agree with what was said about scalenotomy as a preliminary opera- 
tion to thoracoplasty. In 28 cases I have sectioned the scalenus anticus when I 
avulsed the phrenic. This has greatly facilitated resection of the first rib which, 
once sectioned on its vertebral end, can be seized and turned around on its axis; 
in that way it becomes very easy to dissect safely its superior surface. 

When pneumothorax or fluid is present in the chest, I think that they must be 
removed the day before the operation, especially in the right chest. Otherwise, 
they will prevent an adequate collapse of the chest wall, so that after regeneration 
of bone and immobilization of the wall in its new position, absorption of air and 
fluid will allow a partial reexpansion of the lung. 

Regarding the so-called cardiae postoperative complications, so often attributed 
to myocardial insufficiencies I am in perfect agreement with Dr. Churchill. In 
these complications the fault is not in the heart but in the inadequate oxygenation 
of the blood. They are not cardiac deaths; they are anoxemic deaths, as I have 
tried to show in a paper recently published in our Journal. 

I think that the paper presented by Dr. Beye was of great interest to all. Care- 
ful analysis of fatalities and failures is often more instructive than reports of 
successes alone. 

We shall certainly have accomplished a great step forward when we shall be 
able to know well the causes of our failures. It is the only way to avoid them. 














COLLAPSE THERAPY AND THE AMBULATORY PATIENT* 


J. ArTHUR Myers, Pu.D., M.D. 
MINNEAPOLIS, MINN. 


ie 1917 Riviere’ said: ‘‘No more hopeful ray of sunshine has ever 
come to illumine the dark kingdoms of disease than that introduced 
into the path of the consumptive through the discovery of artificial 
pneumothorax.’’ The value of this form of treatment has since in- 
creased in the minds of patients and physicians. The simplicity of the 
procedure, together with the control of the lung while under treatment 
and the good results reported by many physicians, has made this form 
of treatment very popular. Before pneumothorax was generally used 
in this country, the most popular method of treatment of pulmonary 
tuberculosis was bed rest. There were various opinions concerning the 
amount of such rest necessary. Some physicians believed that an hour 
or so a day, in addition to a long night in bed would suffice, while 
others were of the opinion that strict bed rest—typhoid rest—was essen- 
tial. Both groups obtained good results in some cases; both groups 
failed in many eases. 

Artificial pneumothorax when well established brings about rest of 
the lung which may be likened to that accomplished by a cast in im- 
mobilizing a joint. The orthopedist who applies a cast to a joint usually 
does not demand in addition strict bed rest over a long period of time. 
In the treatment of tuberculosis, although the patient’s lung was col- 
lapsed by artificial pneumothorax and the patient was asymptomatic 
soon after the collapse was effected, long periods of strict bed rest 
were still continued. Some patients were advised to remain in institu- 
tions as long as they were kept on collapse therapy. Others were ad- 
vised to leave the institutions after a period of residence of one to 
three years. Obviously, many of our institutions were not relieved 
of their waiting lists because of this new form of treatment. In those 
days we looked upon artificial pneumothorax as a very drastie pro- 
cedure and talked of throwing the load on the opposite lung. We 
apparently were not taking into consideration the facts already well 
established by the physiologists with reference to lung capacity. With 
the vital lung capacity seven or eight times that of tidal air, we should 
never have become so alarmed over the effect of artificial pneumo- 
thorax on the contralateral lung. 





*From the Departments of Internal Medicine and Preventive Medicine, University 
of Minnesota, and the Lymanhurst School for Tuberculous Children, Minneapolis, Min- 
nesota. 

This study was carried on with the aid of a grant from the Research Fund of the 
University of Minnesota. 

Presented at the Sixteenth Annual Meeting of The American Association for Thor- 
acic Surgery, Washington, D. C., May 9-11, 1933. 
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As time passed, some of our workers became more liberal and al- 
lowed their patients to become ambulatory after a year or so, but con- 
tinued the pneumothorax. Then a few allowed their patients to return 
to their homes and some were even allowed to go back to work with 
one lung collapsed. They did it with considerable fear and were criti- 
cized severely by many of their colleagues. In fact, they were con- 
sidered very radical in their opinions and judgment. However, many 
of these patients who were ambulatory resumed their work and re- 
mained apparently well as far as working capacity was concerned. In 
short, they appeared to do as well or better than other patients who 
were retained on strict bed rest. Observations on such cases convinced 
a number of workers that such long periods of strict bed rest for cases 
under satisfactory artificial pneumothorax treatment were not neces- 
sary. Therefore, they became more liberal in granting permission to 
such patients to carry on activities both physical and mental, until 
today we find a great many physicians throughout the country who 
have very materially reduced the bed rest requirement of their pneu- 
mothorax patients. 

Ambulatory treatment for pneumothorax patients is not new. In 
fact, the first year the literature records the use of artificial pneumo- 
thorax in this country (1898) Tice? administered pneumothorax therapy 
to ambulant cases at the Tuberculosis Hospital at Dunning. He states 
that because of poor street car facilities, it was necessary for the pa- 
tients to walk or ride bicycles for a distance of two miles or more after 
each treatment. - Tice does not recall a single serious complication among 
the patients so treated. The same year Murphy’ was also using artificial 
pneumothorax in the treatment of tuberculosis. However, he discon- 
tinued its use about 1902. Tice states that he has never been certain 
whether Murphy’s withdrawal from the field was because he had not 
been convinced of the efficacy of the treatment or whether it was 
merely a matter of personal convenience. Tice points out that an era 
of apathy then developed and, although von Ruck and Lapham con- 
tinued artificial pneumothorax in this country, the revival of this method 
of treatment did not begin until a decade or more later. Concerning 
artificial pneumothorax Tice says: ‘‘I think it sufficient to say that at 
present we seem to be in a period of transition. Our old concept con- 
cerning the indications for pneumothorax and its scope of usefulness 
seems to be undergoing very definite change.”’ 


Hruby* ° says: ‘‘Statistical studies have competently demonstrated 
the fact that collapse therapy exercises an important and beneficent réle 
in the treatment of tuberculosis.’’ He is of the opinion that although 
pneumothorax therapy is currently regarded as a sanatorium pro- 
cedure, that field pneumothorax is practical and effective. Hruby 
ealls attention to field pneumothorax work, under the direction of Dr. 
Joannides and others, with a plan somewhat as follows: Patients who 
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have definite indications for collapse therapy are sent to a pneumo- 
thorax clinic, where the initial treatment is administered. Each pa- 
tient remains in the recovery room until it is certain that no immediate 
complications are likely to develop. He is then sent to his home and 
returns to the clinic whenever subsequent treatments are indicated. 
This plan reduces the burden of the taxpayer in the case of the poor 
patient. The per capita cost in sanatoriums is twenty or more dollars 
a week, whereas the cost in the home for such eases is only a few dol- 
lars per year. Moreover, by the use of such clinics more beds are made 
available for poor patients who really need hospital care. In addition 
to this, patients are returned to work much earlier by this method. 


Kirch® is of the opinion that the initial and the first few subsequent 
artificial pneumothorax treatments should be performed in an institu- 
tion. However, he has instituted artificial pneumothorax in 20 ambula- 
tory patients. He believes that this procedure is indicated when cavities 
are present and hemoptysis occurs and after a patient has had a course 
of sanatorium treatment. He has reported 140 cases who for the most 
part were ambulatory. Many of them were in a hospital to determine 
the progressiveness of the tuberculous process in the better lung. He 
believes that the mode of living after the pneumothorax is instituted is 
more important than the period spent in a sanatorium. He is of the 
opinion that the refills should be smaller and the interval between 
treatments shorter when the patients are ambulatory, as a precaution 
against the formation of pleural adhesions. Kirch believes that treat- 
ment by pneumothorax only is a satisfactory procedure if the cases are 
properly selected and sufficient care is given to the treatments. 


Baer’ believes that artificial pneumothorax should not be carried out 
on ambulatory patients, but that patients should be in bed under the 
physician’s observation for some time and until the sputum has be- 
come negative for tubercle bacilli. His chief reasons for this are: 
first, the likelihood of the spread of tuberculosis by aspiration is re- 
duced ; second, that exudate is more likely to form or the disease make 
its appearance on the opposite side; third, that the patient who has 
been relieved of his symptoms may neglect to report for refills at the 
proper time. 

Drolet® in speaking of collapse therapy says: ‘‘The widespread 
use nowadays of this form of treatment is having important results; 
symptoms of acute tuberculosis are sometimes brought down by col- 
lapse therapy within a short period; institutional stay may then be 
curtailed and patients simply discharged to follow-up elinies or to 
private practitioners for the refills needed. From a public health 
standpoint, too, the gains may be great.’’ Again he says: ‘‘Further- 
more, artificial pneumothorax opens up an important field for the 
private practitioner dealing with tuberculosis cases. Formerly, after 
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diagnosing a case, all that one could generally do was to advise sana- 
torium or institutional treatment; nowadays, in suitable cases, when 
home conditions are good and patients have been given proper instruc- 
tions to prevent the further infection of others with whom they may 
be in contact, it is entirely feasible to institute collapse therapy at once 
without their having to leave their family and at times without even 
giving up work.’’ 

Cutler® says: ‘‘By ambulatory pneumothorax is meant a short pe- 
riod of hospitalization of two to four weeks in a local hospital during 
which time collapse of the diseased lung is established, followed by 
regular visits to the out-patient pneumothorax clinic for refills, the 
patient remaining at home in bed under supervision in the interim, In 
this manner 111 patients have been cared for during the past. three 
and one-half years, with results that compare favorably with those 
obtained in most sanatoria handling the same type of patient.’’ 

Reichel and Biedermann" have made observations on 229 cases and 
are of the opinion that when the patient is free from fever and is in 
good general condition ambulatory pneumothorax treatment is satis- 
factory. They recommend, however, that the patient be in bed for ten 
days, or until the first three treatments have been given. If symptoms 
are present, such as fever, before the treatment is instituted, a longer 
period of bed rest is recommended. In 21 of their cases, bilateral 
artificial pneumothorax was employed. In such cases, ten days of bed 
rest is recommended for each lung. 

Since 1920 I have been treating ambulatory patients by artificial 
pneumothorax, but in the earlier years all of these patients had long 
periods of bed rest in addition to pneumothorax before they were al- 
lowed to become ambulatory. Such patients then carried on all the 
duties of the household, filled responsible positions, ete. During these 
earlier years I considered the institution of artificial pneumothorax 
only in patients who were on strict bed rest and who could make ar- 
rangements to remain in bed over long periods of time. However, 
since 1926 new experiences have led to very drastic changes in my 
views concerning the necessity for long periods of bed rest for certain 
cases on collapse therapy. On June 14, 1926, I examined a girl of 
seventeen years, who previously had been to a free chest clinic and 
was found to have rather extensive tuberculosis with cavity formation 
in the right lung (Fig. 1-a). Her sputum contained large numbers of 
tuberele bacilli. The physician (who had seen her in the free clinic) 
made the statement that it was impossible for her to be treated anywhere 
except in an institution for the tuberculous. When she refused to ac- 
cept his recommendation, she was told there was nothing more that 
the elinie could do for her. While her history was being taken on 
June 14, 1926, she explained that she would never enter an institution 
for the tuberculous because a few years before her sister had been sent 
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to such an institution, where she died. Inquiry showed that the sister 
had hopelessly advanced tuberculosis when she was admitted and al- 
though the institution was not to blame for her death, a prejudice 
had developed in the mind of this patient. It was obvious that further 
argument would be of no avail. I then advised her to become a strict 
bed patient in the home and to have artificial pneumothorax instituted. 
She accepted this advice and the first treatment was administered that 
evening. The next few treatments were given during evening hours. 
One day when the treatment was due, a call was made at the home 
during the afternoon. The mother seemed quite embarrassed and 
stated that her daughter was not at home. I then learned that this 
patient had not given up her position, nor had she taken any sick leave. 
She had continued to work every day, returning home and retiring as 
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Fig. 1.—a. E.K. Made from an x-ray film taken on June 2, 1926, of the chest 
of a girl of seventeen years. Shows extensive tuberculosis involving the right lung. 
Symptoms were present and the sputum contained large numbers of tubercle bacilli. 
Artificial pneumothorax was instituted on June 21, 1926. 

b. Made from an x-ray film taken on January 28, 1932, of the same chest as seen 
in a. This shows the right lung completely expanded, artificial pneumothorax having 
been discontinued on April 13, 1929. Most of the shadow previously seen in the right 
lung has disappeared. This patient has always been ambulatory and has worked on 
a full-time basis. 


early in the evening as possible, so as to be in bed when the physician 
arrived to administer the treatment. Her symptoms disappeared in 
the same manner as other patients who had had pneumothorax insti- 
tuted about the same time but who had remained in bed. Her sputum 
very soon became negative and she continued to work. Her treatment 
was discontinued on April 13, 1929, and her working capacity has 
remained unimpaired. Fig. 1-b is an illustration made from an x-ray 
film of her chest taken on January 8, 1932. 

In the summer of 1926 a student nurse reported for examination fol- 
lowing a long tuberculosis service. She complained of considerable pain 
over the right upper chest. On examination she was found to have a 
positive tuberculin reaction and moderately coarse rales persisting 
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after cough on the right side above the second rib. The x-ray film 
revealed very definite evidence of tuberculosis in the right upper lobe. 
Her symptoms were not sufficient to convince her that she needed strict 
bed rest, but she was willing to lead a well-regulated life. This did 
not suffice, for by January, 1927, the lesion had progressed and arti- 
ficial pneumothorax was instituted. She then became a private duty 
nurse and carried on her activities as any nurse in good health. About 
sixteen months later she was in such excellent health that she decided 
to discontinue collapse therapy. Her lung reexpanded and there re- 
main only a few fibrous strands in the region of her former disease. 
She has since been married and now carries on all the duties of the 
household, including the care of her one child, 

The favorable outcome of these and other cases which were con- 
trariwise to all accepted tenets then held by the medical profession, 
give rise to a consideration of the necessity for bed rest in treatment 
by artificial pneumothorax. 

The indications for artificial pneumothorax treatment alone are: 
first, that the disease be of the reinfection type; second, minimal to 
moderately advanced unilateral progressive lesions in persons whose 
general condition is good, particularly those of teen ages and early 
twenties ; third, patients with advanced disease, mostly unilateral, who 
refuse hospitalization or who do not need it; fourth, elderly persons, 
who are not toxic; fifth, some cases complicated by pregnancy. 


1. The Disease Must Be of the Reinfection Type—Before attempting 
artificial pneumothorax for patients with minimal or moderately ad- 
vanced disease, one should make certain whenever possible that the 
lesion is due to the reinfection type of tuberculosis. Generally speak- 
ing, the first infection type of disease requires little or no treatment. 
Most persons with such lesions bring them under control while work- 
ing. In recent years investigations have brought out the fact that in 
some parts of the country more than 50 per cent of the young adults 
have not been infected with tubercle bacilli. All of these young 
adults that are subsequently exposed develop the first infection type 
of tuberculosis just as an infant or a child does, and, likewise, manifest 
the same high resistance to the disease.* The only way one can deter- 
mine with certainty which type of lesion exists in the chest of a young 
adult is by having had previous periodic tuberculin tests. If the test 
has been negative until recently and a lesion appears in the lung, it is 
most likely of the first infection type of disease. One should then be 
extremely conservative concerning the institution of a drastic form of 
treatment, such as strict bed rest or collapse therapy. However, the 
lesion should be kept under close observation, since any time after 
allergy is established the reinfection type of disease may make its ap- 
pearance either through dissemination of tubercle bacilli from the 
primary complex or through exposure from exogenous sources. If 
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reinfection occurs while the first infection type of lesion is still in the 
acute inflammatory stage, there will be a coexistence of the two types, 
and often such progression of the reinfection type that a drastic form 
of treatment is indicated. The great difficulty is that when most adults 
are diagnosed tuberculous there has been no previous tuberculin test- 
ing. Therefore, one is at a loss to know when such patients became 
allergic. The x-ray film is of little aid, since there is nothing which 
characterizes either of these lesions when it first becomes visible.’? It 
is only after calcium deposits are visualized or marked enlargements 
of the regional lymph nodes cast shadows on the x-ray film that one 
can determine from an x-ray point of view that the lesion is of the 
first infection type. Therefore, if the lesion appears to be of a pro- 
gressive nature, it is better practice to institute collapse therapy than 




















Fig. 2.—a. H.L.K. Made from an x-ray film taken on February 18, 1933, of a 
girl of twenty years. Shows evidence of tuberculosis in the right upper lobe. A film 
made on October 9, 1931, showed evidence of less extensive lesion. Because of the 
extension of the disease, although symptoms were absent, artificial pneumothorax 
was instituted on February 28, 1933. 

b. Shows the right lung partially collapsed. This patient has continued full work- 
ing capacity as a student. 


to procrastinate. When this is done, however, in some eases, time 
proves that the lesion was only of the first infection type, since Ghon 
tubercles and calcium in the regional lymph nodes will later be demon- 
strated. Although the treatment does no harm, it is wholly unneces- 
sary. Therefore, we have no right to claim credit for controlling the 
disease, whether it has been by strict bed rest alone; or by artificial 
pneumothorax alone, or by a combination of treatments. Such pa- 
tients would have recovered just as well, and usually without symp- 
toms, if no treatment had been instituted. 

2. Minimal to Moderately Advanced Unilateral Lesions in Individuals 
of Teen Ages and Early Twenties—When the reinfection type of dis- 
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ease makes its appearance, there is often a tendency for it to progress. 
If such lesions are found in a minimal stage in adults of the teen ages 
and early twenties, they have been observed to progress slowly for 
years after they are first demonstrable by x-ray film examination be- 
fore they cause any symptoms. During this period of years the patient 
is apparently in perfect health, but sooner or later many such pro- 
eressive lesions cause illness. I am of the opinion that it is far better 
to treat such patients by artificial pneumothorax alone, than by strict 
bed rest alone, inasmuch as it has been demonstrated that the latter 
does not always suffice to stop the progress of the disease. Moreover, 
the disease progresses so slowly that it is impractical to hospitalize 
such young adults over so many years. Since it has been shown that 
although the disease is slowly progressing while the patient’s health is 
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Fig. 3.—a. Made from an x-ray film taken on January 28, 1932, of the chest of 
a nurse, twenty-eight years of age. Shows evidence of pulmonary tuberculosis with 
cavity formation in the right upper lung field. A film made on November 4, 1931, 
had shown evidence of a minimal lesion but no evidence of cavity was demonstrable. 
Because of the progression of the disease and the formation of cavity, in the absence 
of severe symptoms, artificial pneumothorax was instituted on February 4, 1932. 

b. Shows the right lung partially collapsed oa February 9, 1932. This patient 
has remained ambulatory, continued her work, and is at present in excellent health. 


good, a method of treatment which will direct the disease toward heal- 
ing and continue the patient in good health seems to be ideal. Artificial 
pneumothorax is capable of this accomplishment in large numbers of 
such eases. Figs. 2 and 3 illustrate such a case. 

Among this group of patients bilateral pneumothorax is indicated. 
I have never recommended it alone for the patient who on first examina- 
tion has rather extensive lesions in both lungs. However, when the 
lesion in one lung is minimal and apparently not progressing, I have 
instituted artificial pneumothorax on the opposite side, keeping the 
patient ambulatory. Good evidence has accrued to show that there 
was no scientific basis for our former belief that collapsing one lung 
would cause reactivation of a small lesion in the opposite lung. It is 
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true that such lesions may become reactivated, but this oceurs whether 
or not the opposite lung is being treated by collapse therapy. My ex- 
perience has led me to believe that when the lung with considerable 
disease, causing symptoms and eliminating tubercle bacilli, is col- 
lapsed, the disease in the opposite lung is more likely to be brought 
completely under control by nature than it is if the worse lung is not 
collapsed. However, with one lung under partial collapse and de- 
velopment of a new lesion or reactivation of an old lesion in the op- 
posite lung, I have had no hesitancy in such cases in instituting col- 
lapse therapy on the opposite side, thus establishing bilateral artificial 
pneumothorax and keeping the patient ambulatory. 

Such a case is that of a young man, who was first examined in 1928. 
He had been exposed from 1912 to 1915 to his father, who had tuber- 
culosis, and to two sisters, who had fallen ill in 1923. When his symp- 
toms appeared in 1928, the sisters were still in the institution, one having 
been treated with bilateral artificial pneumothorax and the other with 
extrapleural thoracoplasty. Examination revealed a definite parenchy- 
mal tuberculous lesion in his right upper lung field. His sputum con- 
tained many tubercle bacilli. He was advised to enter the sanatorium 
where his sisters had been under treatment for five years. He refused 
the advice for two reasons: first, after five years of treatment his 
sisters were still in the sanatorium and he was fearful that it might 
be necessary for him to remain at least that long; second, he was sup- 
porting his mother and providing through his income all the aid he 
could for the sisters. He had a keen sense of responsibility and in- 
sisted upon continuing his work. I was forced to compromise with 
him when he refused to give up his position. Localized rest of the 
diseased lung I thought to be better than no rest. Moreover, if the 
lung could be satisfactorily collapsed, his sputum would probably be- 
come negative and the dissemination of his tubercle bacilli to others 
would cease. When such treatment was proposed as a compromise, 
he accepted it and secured a brief leave of absence while artificial 
pneumothorax was being instituted on the right side (first treatment 
September 26, 1928). A few weeks later he returned to work but was 
advised to lead a well-regulated life, being informed that because of the 
long intimate contact exposure in all probability he had numerous 
tuberculous foci in his lungs, too small to be visualized by the x-ray film, 
and that at any time such foci were capable of increasing in size and 
causing symptoms of tuberculosis. He continued work with no symp- 
toms until May, 1930. Then he had a small but defimite lesion in the 
left upper lung field. Again hospitalization was discussed, but he 
decided that it was out of the question. I again compromised by sug- 
gesting partial bilateral artificial pneumothorax. He accepted and 
has continued his work to the present time. Although he is still re- 
ceiving bilateral artificial pneumothorax treatments, his general con- 
dition is excellent. 








184. THE JOURNAL OF THORACIC SURGERY 


3. Patients With Advanced Disease, Mostly Unilateral, Who Refuse 
Hospitalization or Who Do Not Need It.—*ar-advanced unilateral dis- 
ease, even with large cavities, does not contraindicate artificial pneumo- 
thorax alone, provided the patient’s general condition is good and there 
is little evidence of toxemia. Every physician engaged in tuberculosis 
work knows that it is not uncommon for chronic tuberculosis to be- 
come very extensive without causing the patient much or any in- 
capacity. Patients with such chronic disease often continue at their 
work for years, and some of them die in senility. Yet, throughout 
these years the tuberculous lesions must be considered as a very 
definite hazard from two points of view: first, to the patient, himself ; 
second, to his associates. While some patients with advanced disease 
go through life and die in senility, the death toll is high when one con- 
siders all who develop such disease. Pulmonary cavities, which so 
frequently are seen in advanced tuberculosis, are a serious menace to 
the patient’s health. In fact, Barnes has shown that a high percentage 
of such patients die within three years from the time the disease is 
detected. Of course, the cavities may be present for months or years 
before the diagnosis is made. Therefore, the earlier one is able to 
collapse the diseased lung, the better for the patient. The vast ma- 
jority of such patients are disseminators of tubercle bacilli. Not in- 
frequently artificial pneumothorax renders the sputum negative, mak- 
ing them fairly safe associates. Obviously, the chronice patients with 
advanced unilateral disease, but who are not definitely ill, cannot all 
be kept in institutions for the remainder of their lives. Many of them 
will accept institutional care for a time, but later, because of their good 
general condition and good working capacity, refuse to remain in an 
institution; they return to their homes and to their work. In such 
cases artificial pneumothorax can often be instituted in the absence of 
other forms of treatment. 


The following is a good example: 


This patient was referred for examination on March 15, 1932. His mother had 
died of tuberculosis in 1920, In 1922, he had pleurisy over the left base. X-ray 
films of the chest showed evidence of minima! tuberculosis in the left upper lobe. 
His sputum contained tubercle bacilli. In the fall of 1923 he had three operations 
for ischiorectal fistula. He then consulted another physician, who made x-ray films 
of the chest and diagnosed pulmonary tuberculosis in the left upper lobe. He was 
admitted to a sanatorium in 1924. He remained there six months, but left against 
advice. He immediately returned to work and was soon married. He then went 
to a mid-western state, where he remained two years, feeling very well during that 
time. In 1929, he played baseball, and after pitching an unusually strenuous game, 
he developed a severe cough with considerable expectoration. These symptoms 
persisted, but he did not become toxic. The examination on March 15, 1932, showed 
advanced pulmonary tuberculosis, with cavitation in the left lung. The right lung 


appeared quite clear. Artificiai pneumothorax was instituted on March 16, 1932, 


without interruption of the patient’s work. At that time he weighed 179 pounds. 
Now his weight is 181 pounds. His cough and sputum have disappeared. His gen- 











MYERS: COLLAPSE THERAPY AND THE AMBULATORY PATIENT 185 


eral condition has been excellent throughout, and his working capacity has been 
good. Although the left lung is not completely collapsed because of adhesions, the 
collapse is satisfactory from the clinical point of view, the cavity having been 
closed. This patient would probably have continued to work, with positive sputum 
and slow but definite progression of the disease. Therefore, I am of the opinion 
that a very definite service has been done the patient and the community through 
collapse therapy alone. 

Another case is that of a young man of twenty-four years, who reported for an 
examination on November 12, 1932. He gave no history of contact exposure. In 
December, 1931, he develeped a productive cough. Two months later he consulted 
a nose and throat specialist, who performed a nasal operation. The cough continued, 
and he expectorated considerable green sputum. About two weeks before I first 
saw him he had been examined by a physician who made a diagnosis of pulmonary 
tuberculosis. His physician recommended sanatorium care which he estimated would 

















Fig. 4.—a. H.T. Made from an x-ray film taken on November 12, 1932, of the 
chest of a man, aged twenty-four years. Shows evidence of extensive pulmonary tuber- 
culosis with cavity formation in the left lung. Tubercle bacilli were abundantly pres- 
ent in the sputum. Moderate symptoms were present. This patient refused hospital- 
ization, and artificial pneumothorax was instituted on the same day. After two weeks’ 
leave of absence while the lung was being collapsed, he returned to work. All symp- 
toms have disappeared and he has continued on full working capacity. 

b, Shows left lung satisfactorily collapsed on March 18, 1933. 


require about two years. A few days later he consulted another physician who 
confirmed the diagnosis and also told him it would require about two years in a 
sanatorium to regain his working capacity. This young man was a motion picture 
operator and saw an opportunity for a worth-while promotion in the near future. 
Therefore, he came to the conclusion that inasmuch as he did not feel ill, he would 
continue his work. The examination on November 12, 1932, confirmed the findings 
of the two previous examiners. There was extensive disease with cavity formation 
involving the left lung. (Fig. 4-a.) Tubercle bacilli were abundantly present in 
the sputum. When he inquired as to treatment, he was toid that there were two 
courses, either of which might control his disease: first, a year or more in an in- 
stitution; second, a brief leave of absence and the institution of artificial pneumo- 
thorax. He stated that he had decided it was impossible to take a year or more 
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for treatment in an institution, inasmuch as he would lose his position and all 
chances of promotion. However, he was very willing to give artificial pneumo- 
thorax a trial and requested that it be attempted the same day. Fortunately, the 
pleural space was not obliterated and the lung was gradually collapsed by artificial 
pneumothorax. (Fig. 4-b.) After two weeks he returned to work. His cough 
and sputum quickly disappeared. He gained in weight from 1353 pounds on 
November 12, 1932, to 154} pounds on April 15, 1933. He does not have a symp- 
tom of tuberculosis and has an excellent working capacity. A similar case is il- 
lustrated in Fig. 5, in which the patient had a cavity in the left upper lobe so 
large that it had previously been mistaken for spontaneous pneumothorax. 


4. Elderly Persons Who Are Not Toxic.—Persons advancing in years 
very frequently develop tuberculosis. Usually they are not toxic. Their 
lesions are chronic and their symptoms are often mistaken for those of 
bronchitis. Nevertheless, many of them are disseminators of tubercle 











Fig. 5.—a. L.S. Made from an x-ray film taken on May 7, 1932, of the chest of 
a woman, aged twenty-seven years. Shows large cavity in the left upper lobe. Mod- 
erate symptoms were present. This patient was unwilling to be hospitalized; there- 
fore, artificial pneumothorax was instituted on August 2, 32 

b. Shows satisfactory collapse on December 1, 1932. This patient has remained 
ambulatory. All symptoms have disappeared and her general health is excellent. 


bacilli. Their remaining years are short. Hospitalization should be 
avoided whenever possible, as their lesions do not tend to heal under 
ordinary sanatorium care. When such lesions are unilateral, artificial 
pneumothorax may be very effective in rendering the sputum negative 
and making it possible for them to enjoy the remaining years of life. 

5. Pregnant Women.—Until recently it was generally believed that 
pregnancy has a deleterious effect on tuberculosis; therefore, when 
these conditions were found to coexist the most common practice was 
termination of pregnancy. When pregnant women are found to have 
unilateral tuberculosis, which is not causing toxemia, artificial pneu- 
mothorax alone suffices in many cases. They are able to continue 
their activities, go through delivery safely, and return to their activi- 
ties almost as though disease of the lung did not exist. 
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SUMMARY OF CASES 


A group of 32 patients who in addition to artificial pneumothorax 
had brief periods of strict bed rest is seen in Table I. These periods 
varied from two weeks to three months. Approximately one-half of 
the patients carried on their bed rest in the home. The remainder 
were sent to general hospitals while artificial pneumothorax was being 
instituted. About one-fourth had minimal and the remainder had 
moderately or far-advanced disease. Some of these patients had pre- 
viously been treated in sanatoriums but had reactivated their disease. 
After the period of bed rest while artificial pneumothorax was being 
instituted these patients gradually resumed their activities. 


Number 14 had only unilateral disease in the beginning, but later 
developed a demonstrable lesion in the contralateral lung. She has 
since been on bilateral artificial pneumothorax treatment. 

Cases 1, 2, 3, 6, 9, and 13, lost their pneumothorax cavities by the 
formation of adhesions. Case 4 had pneumothorax instituted in Janu- 
ary, 1929. After approximately three months in bed, he was entirely 
free from symptoms but continued at his work while on artificial 
pneumothorax. He then moved to another state and although he was 
strongly advised to continue the treatment, he neglected to consult a 
physician for several months, during which time his lung completely 
reexpanded and became adherent. His last treatment was in October, 
1929. In the winter of 1933 he returned, and reexamination showed 
that his disease had been reactivated. He is now a candidate for 
thoracoplasty. 

Case 7, after approximately three months of bed rest with artificial 
pneumothorax, gradually resumed her activities. She was later mar- 
ried and received her last pneumothorax treatment on January 29, 
1931, after which she moved to another city. Although she was 
strongly advised to continue artificial pneumothorax, she had only 
one treatment administered in the city of her new residence. She 
has sinee given birth to two apparently healthy children and carries 
on all the duties of the home. 

Case 10 resumed her activities after a few weeks of strict bed rest 
and artificial pneumothorax which was instituted in July, 1930. In 
June, 1931, her general condition was so good that she decided treat- 
ment was no longer necessary. She has remained in good health and 
carries on all the duties of her home. 

Case 32 was a few months pregnant when her disease was detected. 
Her general condition was good and there was no evidence of toxemia. 
She was in the hospital approximately two weeks while artificial 
pneumothorax was being instituted. She then returned to her home, 
later gave birth to an apparently normal infant, and has since ecar- 
ried on all the duties of her home. 
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Some of these patients have developed pleural effusions but appar- 
ently in no greater numbers than our other groups of patients who 
have been on strict bed rest over long periods of time. Moreover, the 
effusions have caused no symptoms and have come under control as 
well among the patients who are ambulatory as among those who are 
on strict bed rest. 

Table II represents a group of 34 patients who were thought to be 
suitable for artificial pneumothorax treatment alone; a few took a 
brief leave of absence from work while pneumothorax was being in- 
stituted, but most of them remained ambulatory and continued their 
work. In all of this group satisfactory collapse was possible. In other 
eases for whom I have felt such treatment was indicated, satisfactory 
collapse has been impossible because of adhesions. For them more 
drastic treatment has been recommended, and they will be reported in 
a subsequent article. A number of these patients refused hospitaliza- 
tion or bed rest at home. Rather than to allow them to go untreated, 
artificial pneumothorax was instituted with the hope of aiding them 
in controlling their disease and preventing them from spreading 
tubercle bacilli to their associates. For example, Cases 7, 16, 23, 28, 29, 
and 30 had previously been in sanatoriums and refused to return. 
Others insisted upon continuing their work for various reasons, chiefly 
because they had no serious symptoms, general condition was good, 
and they were supporting families. In other cases, particularly in the 
latter part of the period represented, I have recommended ambulatory 
pneumothorax treatment. 

Cases 4 and 6 had only unilateral disease which could be demon- 
strated on first examination. Both of these patients later had lesions 
demonstrated in the contralateral lung, following which bilateral arti- 
ficial pneumothorax was instituted. 

Case 13 had bilateral lesions on first examination but more marked on 
one side. Later there was evidence of progressiveness of the lesion in 
the better lung and bilateral pneumothorax was instituted. 

Case 30 had artificial pneumothorax instituted on the left side in 
1926. This patient was then in a sanatorium and remained there for 
a long time. He later returned to his profession, but in 1932, while 
still receiving pneumothorax treatment on the left side, a lesion made 
its appearance in the right lung. Bilateral artificial pneumothorax 
was employed, but at present the left lung has been allowed to re- 
expand almost completely. 

Case 16 had left phrenic exeresis performed in June, 1931. The dis- 
ease in her left lung continued to progress until a cavity made its ap- 
pearance. In December, artificial pneumothorax was instituted, and she 
remained ambulatory. However, this patient had spent a long period 
on strict bed rest before and immediately following phrenic exeresis. 
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Case 18 suffered severe exposure to cold, owing to a faulty heating 
plant in the home, which resulted in serious upper respiratory infec- 
tion. For this he was immediately made a strict bed patient, after 
which fluid appeared in the pleural cavity. Bed rest was continued for 
some time, but he is now ambulatory. 

Case 15 did not appear to do well on artificial pneumothorax treat- 
ment alone; that is, his general condition grew worse rather than bet- 
ter for the first few weeks after the treatment was instituted so that 
he was made a strict bed case in the home. Following his first com- 
plaint, examination revealed a large ischiorectal abscess. This was 
treated surgically after which his general condition showed rapid im- 
provement, and he has since been ambulatory and is now working 
full time. 

Cases 1 and 2 discontinued their treatments voluntarily. Both are 
leading normal lives and working. Case 3 had artificial pneumothorax 
discontinued because of the formation of adhesions, with a complete 
loss of the pleural space. The remainder of these cases are continuing 
their treatments and their present condition and activities are indi- 
cated in Table IT. 

One must constantly keep in mind that there are certain definite 
complications which arise in artificial pneumothorax work. Air em- 
bolus, perhaps results more often from the giving away of adhesions 
at the point of their attachment to the lung, than from any other 
cause. The air is taken from the pleural cavity into the circulatory 
system, resulting in embolus. I know of no evidence to prove that this 
is more likely to occur in the ambulatory than in the strict bed case. 

Another complication is spontaneous pneumothorax following the 
initial artificial pneumothorax treatment when only a small amount 
of air has been introduced into the pleural cavity. It is quite possible 
that in some of these cases the needle penetrated the visceral pleura 
and thus produced a communication through which air slowly passes 
from the lung into the pleural cavity. Another possibility is the tear- 
ing of visceral pleura through the separation of adhesions, thus allow- 
ing air to escape from the lung into the pleural cavity. If the visceral 
pleura is so torn as to serve as a valve, air may accumulate in the 
pleural cavity under high pressure and if the mediastinum is flexible 
or a mediastinal hernia develops, great embarrassment of respiration 
may result. Although I have never seen this complication in a patient 
treated by artificial pneumothorax alone, there is no reason why it 
should not oceur in such eases, as it occasionally does in strict bed 
cases. Therefore, when one institutes artificial pneumothorax alone, 
the physician should be in touch with the patient’s home or his place 
of work, in order that relief may be administered if necessary. In a 
few cases empyema complicates pneumothorax, and extrapleural thoraco- 
plasty may later be indicated. In none of my eases treated by artificial 
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pneumothorax alone has empyema developed, but its continued avoid- 
ance is probably not possible since it has appeared in my other groups 
and since it has been reported by so many other artificial pneumothorax 
workers. 

After observing the patients here reported through a period of years, 
I gradually became more liberal concerning strict bed rest for cases on 
artificial pneumothorax treatment until today in a very carefully se- 
lected group of patients I have no hesitancy in recommending that 
artificial pneumothorax be instituted and bed rest discontinued in a 
few weeks. In some patients who refuse bed rest, or for whom it is im- 
possible, I recommend artificial pneumothorax treatment alone. 

The selection of patients for such treatment is not easy. Several fac- 
tors must be taken into consideration, such as the patient’s general con- 
dition. If there has been considerable weight loss, a period of strict 
bed rest is valuable in regaining weight. The extent of disease must be 
considered, although the treatment may be employed in all stages of 
pulmonary tuberculosis. The fact that the patient has minimal tuber- 
culosis is not necessarily an indication for artificial pneumothorax in 
the absence of bed rest. If such a patient is toxic, bed rest should be 
recommended until the lesion has been brought under control by arti- 
ficial pneumothorax. 

While artificial pneumothorax has in the past done much for patients, 
it has a future which will make past accomplishments seem insignificant. 
Of this Krause says: ‘‘ All in all, artificial pneumothorax represents 
by far the greatest advance yet made in the special treatment of pul- 
monary tuberculosis. Time brings no dimming of its repute. Enlarg- 
ing experience only adds to its luster. Experience suggests also that 
its scope will enlarge; that after ten years of trial and experiment we 
are settling down into a period of its more intelligent employment 
which will lead to its further development. ’’ 

In writing of ambulatory pneumothorax treatment Lawrason 
Brown" says: ‘‘It is not impossible that at some future day all pa- 
tients with tuberele bacilli in their sputum, even those with early 
lesions, will be subjected to such treatment. In these cases resumption 
of physical activity, of return to work, may be greatly hastened and 
economic disaster avoided in many instances. The only objection to 
the early employment of this method is the possible occurrence of 
complications; but the successful advance in the treatment of such 
complications makes them now of far less moment, and further they 
are much less likely to occur in the early cases.’’ 

Other workers, such as Burrell,!* Kogan,’® Apel,” Blumel,*® Pick,’ 
Mende,”° Voute,”? and Fernandez,” have discussed artificial pneumo- 
thorax for the ambulatory patient. 

We are just learning how to detect early tuberculosis in the strict 
sense of the word. In the past, more than 80 per cent of the patients 
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who appeared for treatment had moderately or far-advanced disease ; 
they had lost their best chances of recovery. Many had lost their 
chances of being treated by so simple and effective a method as artificial 
pneumothorax because of obliteration of the pleural space or because 
of extensive bilateral disease. Then we depended upon symptoms; in 
fact, we waited for symptoms to appear before examining patients. We 
taught the public that symptoms were significant. We have learned 
that symptoms often are a late development in tuberculosis and that 
so long as we wait for patients to be brought to us because of symp- 
toms, the majority of them will have moderately or far-advanced dis- 
ease. Therefore, it is obvious that if we are to begin any form of treat- 
ment at the proper time we must have the necessary organization for 
finding tuberculous patients before symptoms appear. One of the re- 
cent projects of many tuberculosis organizations is to find such cases 
through survey work by the use of the tuberculin test and the x-ray 
film. By this method cases of frank tuberculosis may be found months 
and even years before symptoms appear. In such eases, the disease is 
more often unilateral and adhesions are absent; the general condition 
of the patient is excellent and artificial pneumothorax alone suffices. 
In a few of the minimal cases, and in many of the moderately and far- 
advanced cases, adhesions have already formed. In some of these 
patients, intrapleural pneumolysis is necessary before the collapse by 
artificial pneumothorax is satisfactory; in others, thoracoplasty may 
become necessary. 

Thus, even when one goes out to find tuberculosis, many patients 
will come to light who must have hospitalization and sanatorium care. 
The use of artificial pneumothorax in the group which does not need 
such care reduces the bed requirement for the community and permits 
the isolation of spreaders of tubercle bacilli whose disease cannot be 
treated successfully. 
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DETAILED DESCRIPTION OF A SAFE AND RELIABLE 
METHOD FOR CLOSING LARGE BRONCHI* 


W. E. Apams, M.D. 
Cuicaco, Inu, 


HE unsatisfactory results of others! in attempting to occlude large 

bronchi experimentally by the nitrate of silver technic” * have led 
me to believe that a detailed description of our method might be 
worth while. 

The fact that I have used this method over two hundred and fifty 
times with no mortality, speaks for its safety. Also, its reliability is 
noted in that 85 per cent of normal bronchi become completely oe- 
cluded with one application of the cauterizing agent. On the other 
hand, bronchi draining a suppurative process of the lung cannot be 
completely occluded except in the case of tuberculosis, and here some 
difficulty is experienced. This method has been used with success to 
close bronchi in dogs, goats, and men. 

A detailed description follows: morphine, gm. 0.015, and atropine, 
em. 0.0004, per kilogram of body weight are given one-half to one 
hour before bronchoscopy. With the animal secured in a dorsal posi- 
tion, a bronchosecope is introduced and passed down to the carina. 

Importance of Applicator.—The applicator consists of a No. 8 gauge 
(Brown and Sharp) iron wire with threads cut at one end, about which 
a small piece of absorbent cotton is very firmly secured. A small firm 
swab is very necessary to obviate the danger of the cauterizing agent 
running down into the air passages when the swab is applied to the 
bronchial mucosa. The danger is further obviated by pressing the 
swab against the mouth of the silver nitrate container after it has 
been saturated with a 35 per cent solution, and rotating it to wring 
out as much of the solution from the swab as possible. If the swab 
is not rid of as much of the solution as possible, the excess runs into 
the air passages and penetrates the pulmonary tissue to such a depth 
that death from hemorrhage or gangrene may result. (I believe that 
an improper applicator has been the cause of the high mortality ex- 
perienced by some in carrying out this procedure.) 

Application of the Cautery.—If the bronchus to be occluded is small, 
the swab is simply thrust into it and held in place for about ten seconds. 
In larger bronchi the procedure is as follows: Two directions of move- 
ment are employed. As the swab is brought firmly in contact with the 
bronchial wall, the applicator is slowly rotated, thus rolling it around 


*From the Department of Surgery of the University of Chicago. 
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the entire circumference of the bronchus. As it is being rotated, a 
to and fro movement is made, as though one were massaging the 
surface. The bronchus is thus well cauterized, the white area stand- 
ing out in sharp contrast to the normal pink colored mucosa. The 
cauterized area should be about one centimeter in width and include 
the entire circumference of the bronchus. An applicator with a eurved 
tip is of value in cauterizing upper lobe bronchi. 

Complete occlusion occurs in from ten days to two weeks, depending 
on the size of the bronchus. If one application does not produce com- 
plete occlusion of the bronchus, the procedure is repeated. 


p Massaging motion 


of applicator 








Arrows indicate 
up and down 


Bronchoscope plus rotary 
oat movement of 
containin 
j 8 1 \} swab on the 
applicator a— 1 sensmnans 
in trachea i 
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saturated with HW \A , A 
\\gronchus\) 


silver nitrate 


\ 
lem -Arca to 
be cauterized 


Fig. 1.—Diagrammatical illustration of applicator containing a 35 per cent solution 
of silver nitrate being applied to the bronchial mucosa. The “entire circumference of 
the bronchus must be cauterized and the arrows indicate the two directions of move- 
ment during the application of the cauterizing agent. 


Considerable care must be exercised in the subsequent bronchoscopy 
to see if complete occlusion of the bronchus has been obtained. The 
sear may be noticeable only on close scrutiny, and another bronchial 
opening may be mistaken for the one cauterized and occluded. 

This method of producing bronchial occlusion with resultant massive 
atelectasis of the obstructed pulmonary tissue lends a means of study 
of many problems of thoracie surgery, only a few of which have been 
investigated at the present time.* * © 
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Book Review 


REPORT TO THE UNITED STATES GOVERNMENT ON TUBERCULOSIS WITH 
SuacGEstions, by S. Adolphus Knopf, M.D., New York University and 
Paris. 


This monograph of fifty-nine pages constitutes a revised and enlarged 
report submitted to the State Department, the War Department and the 
War Veterans’ Bureau of the United States Government by the author 
in his official capacity as United States delegate to the meeting of the In- 
ternational Union Against Tuberculosis which was held at The Hague, 
September 6 to 9, 1932. Various aspects of the treatment of tuberculosis 
are discussed briefly, including such matters as the gold (sanoerysin or 
chrysalbin) therapy, the imstitutional treatment of tuberculosis, the 
psychologic and social aspects of the after-care of the patients, an 
account of outdoor sleeping devices for the tuberculous patient, the 
preventive inoculation of children with BCG, other means of preventing 
the disease, ete. The chief consideration, however, is devoted to the 
author’s own method of diaphragmatic respiration as a therapeutic 
agent. This method, which was initiated by Dr. Knopf several years 
ago, is well known among the phthisiologists. It is carefully explained 
in detail by the author, and many flattering comments on the value of the 
procedure are quoted from prominent phthsiologists of various parts of 
the world. The chief advantage of controlled diaphragmatic respiration 
is that it tends to secure more rest for the lungs by greatly retarding 
the number of respirations and by making the respirations more quiet 
The author makes the statement that ‘‘ Animals which breathe slowly con- 
tract pulmonary tuberculosis less readily than those which breathe fast. 
We have an example in our domestic animals; the cow, which breathes 
from sixteen to eighteen times per minute, is far more susceptible to 
tuberculosis than the horse, which breathes only eight times per minute.’’ 

Although obviously a short monograph of this sort cannot be exhaus- 
tive, it is a matter of regret to the reviewer that Dr. Knopf scarcely men- 
tions the various types of collapse therapy such as pneumothorax, 
thoracoplasty, ete. The book may be obtained from the office of the 
National Tuberculosis Association. 
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Bronchiectasis of Right Lower Lobe—One Stage Lobectomy for Right Lower 
Lobe—Cure. Pou. N. CoryLuos, M.D. 


This case is presented because of a number of special features of particular in- 
terest. 

G. E., aged six years, male, white, Italian. Admitted to Fifth Avenue Hospital, 
October 5, 1932. At three years of age he had measles. He started coughing 
during convalescence. Cough increased progressively, occurring by spasmodic spells. 
It became gradually productive, and during the last two years it has been fetid, 
of about eight to twelve ounces in twenty-four hours. No hemoptysis—no history 
of pulmonary disease—no operation for tonsils or other operation. 

Family history negative. 

Child chronically ill, toxic, thin, pale, with dusky gray pallor of the skin. 
Markedly clubbed fingers and toes. Foul breath, and spasmodic cough with pro- 
fuse fetid expectoration, separating in three layers. 

On examination the left chest was normal. Dullness on right base from the fifth 
rib posteriorly. Breath sounds normal in the upper chest, absent in the base, with 
cavernous breathing and rales at the base. 

Blood pressure 110/60, R.B.C. 3,300,000, W.B.C, 18,000, Polys. 85 per cent, 
Stafs. 9 per cent. Other systems negative. Temperature between normal and 
101 degrees. 

Bronchoseopic examination was negative for foreign body. No bronchial obstruc- 
tion. Fetid pus in large quantities was coming from the lower right bronchus. 

Plain and lipiodol radiograms showed marked sacular bronchiectasis especially 
limited in the right lower lobe, in a lesser degree in the middle right lobe. Upper 
right lobe and left lung seem healthy. Patient was submitted to postural drainage 
and bronchoscopic drainage, O, and CO, inhalations, five to ten minutes every 
two hours, ether-oil enemas and repeated small transfusions, which rapidly improved 
general condition. 

Pneumothorax was induced on December 14, 1932. Pleural pressure was strongly 
negative —12 -6 (corrected), and refillings were given every three days. A selective 
collapse of the lower lobe was first produced followed by complete collapse of the 
right lung except for adhesions to the diaphragm. No pleural adhesions were pres- 
ent. 

On January 4, right phrenicectomy was performed under local anesthesia; 
21.5 em. of the nerve were avulsed. Postoperative course uneventful. 

On January 13, patient was given intratracheal anesthesia of gas-oxygen-ether. 
Long incision on the sixth intercostal space. Subperiosteal resection of 16 em. of 
fifth and sixth ribs. The pleura was incised and the wound stretched by self- 
retaining retractors. No change whatever in respiration, pulse rate or blood pressure 
followed the opening of the pleura. Lower lobe was freed from the diaphragm to 
which it was strongly adherent and from the middle and upper lobes. Lower 
bronchus and vessels were carefully dissected free from the lung parenchyma. 
Vessels tied with double plain catgut ligature; the bronchus was clamped with an 
elastic intestinal clamp, ordinary clamp distally and sectioned between them. 
Bronchial stump was transfixed with three solid braided silk threads and tightly 
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closed. Multiple catgut interrupted sutures were placed above the stem, burying 
it in the lower surface of the upper lobe. The parietal pleura was gently rubbed 
with dry gauze. The silk threads were passed through the middle of a rubber dam, 
a square foot in size, and packed inside with washed iodoform gauze. A mushroom 
drain was placed in the most dependent portion of the chest, passed through a 
small stab wound air-tightly. The pleura was carefully sutured, and the silk threads 
of the bronchial stump were fixed on a safety pin and left on the external surface of 
the pleura; slight tension was thus exerted upon the bronchial stump. Muscles and 
skin were sutured and the wound dressed with vaseline gauze in order to insure 
complete air-tightness. Strong suction was applied on the draining tube to insure 
air-tightness of the suture and to oblige the upper and middle lobe to expand. 

Patient went to bed, very moderately shocked and was placed in Trendelenburg 
position for twelve hours. The end of the drainage tube was connected with a long 
glass tube and water sealed drainage was installed. Infusion of NaCl-glucose 10 
per cent was given and O,-CO, inhalation by nasal catheter was instituted. 

Postoperative course was smooth during the first six days. On the seventh the 
wound was opened under light general anesthesia, and iodoform gauze packing was 
removed, leaving the rubber dam in place. There was moderate bloody fluid, without 
fetor. Wound packed again and sealed with vaseline gauze dressing. 

The eighth postoperative day condition suddenly took a turn for the worse. 
Temperature went up to 104°, pulse 120-140 and respiration 40 to 50. In the night 
of the same day the child was cyanotic, the pulse thready and dyspnea grew ex- 
treme. As apparently we were dealing with bronchial obstruction of the healthy 
left lung as indicated by decreased breath sounds and rales, and death appeared 
imminent, I placed the patient in complete vertical position, head down, holding 
him by his feet for about two minutes. At the end of the first minute a lump 
of very thick sputum came to the mouth, and a coughing spell was produced, fol- 
lowed by expectoration of about two drams of thick sputum. A spectacular change 
occurred in the condition of the patient who within less than twenty minutes was 
breathing quietly while pulse was markedly improved. From that time on recovery 
progressed steadily. 

On the twelfth day the stump sloughed out leaving a small bronchial fistula which 
was completely closed twenty-eight days later following three cauterizations with 
a stick of silver nitrate. The wound has rapidly decreased in size and depth and 
it is now actually completely closed. 

Cough and expectoration disappeared almost completely ten days following op- 
eration. 

The boy was out of bed three weeks after operation. Discharged March 9, 1913. 

Pathology.—The specimen showed a shrunken, solid, carnified, atelectatie par- 
enchyma, sinking in water. Greatly dilated and thickened bronchi were present, giv- 
ing to the lung the aspect of Swiss cheese. 

The special features in this case are the following: 

1. That previous pneumothorax and phrenicectomy have greatly facilitated the 
operation by preventing any disturbance during the opening of the pleura. 

2. I was planning to follow in this case my usual technic of two stage opera- 
tion, that is, resection of two ribs without opening the pleural cavity followed a 
week or ten days later by lobectomy. Everything, however, went so smoothly and 
so rapidly (within ten minutes the rib resection was finished) that I decided to 
proceed to the lobectomy. 

3. The middle lobe was partly affected. However, as the greatest part of its 
parenchyma seemed healthy, it was left in place, although I might have been wrong 
on that point. So far, the complete disappearance of cough and expectoration, are 
very encouraging. 
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4. I am certain that the child would have died in the night of the eighth day, 
had I not used this heroi¢e vertical posture for freeing the bronchi of the left lung 
of the exudate present in them. It is the second time that I have had gratifying 
results with this procedure. It is harmless and easy to apply in children. If it 
fails I believe that a bronchoscopic aspiration of the mucus should be tried. 


Upper Right Thoracoplasty for Pulmonary Tuberculosis. Pot. N. CoryL.os, 
M.D. 


This case is presented to the Society as demonstrating the perfect result which 
can be obtained with partial thoracoplastic operations. H. E. Nineteen years of 
age, colored male. Admitted to Metropolitan Hospital of the City of New York 
on April 25, 1932. A month before admission he started coughing and expectorating, 
with occasional small hemoptysis. Examined in Vanderbilt Clinic where the diagnosis 
of pulmonary tuberculosis was made. Sputum strongly positive (Gaffke 6 to 8). 
Family history irrelevant. Patient was healthy until three months ago, when he 
had a cold. 

On physical examination rather emaciated youngster, complaining of chest pains 
over the right side, loss of weight, and night sweats. Abnormal physical signs were 
present in right upper chest. Slight dullness, diminished breath sounds and moist 
rales, down to the sixth rib posteriorly. Left lung in good condition. Radiograms 
showed honeycombing of the right upper ling. The right diaphragm was markedly 
elevated. No previous phrenicectomy had been performed. Pneumothorax had been 
tried repeatedly without success. 

Posterior upper paravertebral thoracoplasty was performed on September 10, 
1932, under intratracheal anesthesia. The six upper ribs were resected subperiosteally, 
the respective lengths of the resected segments from the first to the sixth were: 
11, 13, 17, 18, 19, 1916 em. Postoperative course was smooth. Wound completely 
closed three weeks later. Actually sputum is persistently negative. Cough has 
ceased. 

The interesting features of this case are: 

1. The marked displacement of the trachea to the right side, elevation of the 
diaphragm, displacement of the heart and narrowing of the intercostal spaces could 
not be attributed to fibrosis because of the very recent beginning of the disease. 

2. The excellent results obtained in this as in a number of similar cases is in 
favor of the opinion that early thoracoplasty as soon as pneumothorax has been 
unsuccessful or unable to produce a complete collapse, yields the best results. 

3. At that stage of the disease partial thoracoplasty is sufficient to collapse ef- 
ficiently the diseased lung. 

4, Atelectatic shrinkage of the diseased lung is not of great help to efficient 
collapse. 


Two Staged Lobectomy for Bronchiectasis. HrNry I. GOODMAN, M.D. 


W. S. This patient is presented, first, because no preliminary pneumothorax or 
phrenicectomy was instituted, and second, because of an unusual complication. Pa- 
tient was admitted to the thoracic surgical service of the Broad Street Hospital, 
April 30, 1932. He was twenty-one years of age and complained of phlegm on the 
chest and a cough of six years’ duration. For the past six years, the patient noticed 
that he was always tired end breathless; that he coughed a great deal and was 
raising thick yellow sputum, at times with a bad odor. Sometimes blood was 
noticed in the sputum, especially after exertion. The patient would cough up large 
amounts of sputum when suddenly changing his position. He thinks that he raised 
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the largest amounts at noon, although sometimes during the night he was awakened 
with spasms of coughing which kept him awake, and caused him to raise large 
amounts. The patient had no complaints referable to the head. He was subject 
to sore throat. The gastrointestina! and genitourinary tracts were negative. The 
patient had whooping cough and measles in childhood, and was always subject to 
‘‘eolds’’ of rather long duration. Nine years ago, tonsillectomy was performed 
under ether. 

On physical examination, the patient appeared chronically ill, emaciated, foul 
odor of the breath, and slight cyanosis about the lips were noticeable. The fingers 
were clubbed and slightly cyanotic. Examination of the eyes and ears was neg- 
ative. Examination of the nose revealed some obstruction on the right side. The 
sinuses were considered negative. The throat was congested. In the neck there 
was a moderate degree of adenopathy more marked on the left side. Examination 
of the heart revealed no abnormalities. The expansion of the chest seemed to lag 
on the left side. Percussion was impaired over the lower half of the posterior 
aspect of the left chest. Tactile fremitus was increased over this area. Ausculta- 
tion revealed areas of bronchial breathing with many moist rales in the same 
area. The remaining portion of the chest was negative. Abdominal examination 
revealed some tenderness along the left costal margin. The liver and spleen were 
not palpable. Reflexes were present and active. The patient’s sputum measured on 
an average 8 ounces in 24 hours, was thick, foul, tenaceous, and microscopically 
contained many pus cells, Examination for tuberculosis was repeatedly negative as 
was also a search for spirochetes in a fresh specimen by Fontanas’ stain. Urine: 
Clear, yellow and acid. Sp.g. 1.007, no albumin or sugar was present. No casts 
or B.B.C. were seen. Three to five pus cells per H.P.F. were found. Blood: R.B.C. 
4,850,000. Hgb. 71 per cent. Color index 0.94. W.B.C. 5900. Polys. 63 per cent; 
S.L. 25 per cent; L.L. 9 per cent; T. 3 per cent; Wassermann and Kahn tests were 
negative. 

Lipiodol injection through cricothyroid puncture revealed on x-ray examination 
a unilateral bronchiectasis of the left lower lobe of the saccular variety. Broncho- 
scopic examination was difficult; it revealed considerable purulent discharge from 
the left lower lobe and no evidence of foreign body. 

The patient was prepared for operation, because it was felt that-further con- 
servative treatment could not accomplish anything for the patient inasmuch as 
he had already been treated in other hospitals without result. The patient was 
placed on postural drainage three times a day together with steam inhalations, 
oral hygienic measures and a high caloric diet. On May 3, under ethylene oxygen 
anesthesia and with the patient in marked Trendelenburg position, the seventh, 
eighth, and ninth ribs were resected from their angles to the posterior axillary line. 
A window of parietal pleura was exposed by detaching from it the intercostal 
bundles and periosteum. The pleura was then slowly opened under increased gas 
pressure. The left lower lobe was found to be purplish blue with a cobblestone 
appearance, nodular to the touch, of increased consistency, and bound down by 
many firm adhesions. The upper lobe was also quite adherent at the interlobar fis- 
sure to the lower lobe. There were also a moderate number of parietal adhesions. 
For fear of disturbing these adhesions of the upper lobe, an extensive examination 
of this lobe was not undertaken. This lobe, however, was pale pink and appeared 
normal. The lower lobe was then freed with considerable difficulty and the hilus 
defined. In the course of this mobilization, it was necessary to interrupt the op- 
eration at intervals, because the patient would stop breathing. The isolated lobe 
was then surrounded with washed iodoform gauze. A rubber tube was placed 
in the costophrenic sinus and the wound was closed except at the lower angle where 
the drains came through. At the beginning of the operation, the pulse was 72, and 
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at the conclusion 116. Respirations during the anesthesia and before the operation 
was begun were 32 per minute and at the conclusion of the operation, 36. The 
patient left the table in good condition. 

During the next five days, the patient’s condition was critical. Oxygen and 
carbon dioxide were given at intervals. The expectoration increased considerably, 
measuring as much as 16 ounces in twenty-four hours. It was much the same type 
of sputum as described above, but was blood streaked. The pulse ranged from 
120 to 136. The temperature rose as high as 103.5 There was a moderate amount 
of serohemorrhagic drainage. The patient was quite dyspneic and somewhat 
cyanotic. 

By the seventh postoperative day, his condition had improved so much that it 
was decided to go on with the second stage. With the same preliminary preparation 
and anesthesia, the original incision was reopened and the drainage removed. The 
lower lobe was well walled off from the rest of the pleural cavity by plastic ex- 
udate and a moderate amount of serohemorrhagic fluid was present. Considerable 
infiltration of the hilus and what seemed to be a satisfactory degree of stiffening 
of the mediastinum had taken place. The lower lobe was then amputated between 
clamps. Due to hilar infiltration, ligation by transfixion of the hilar stump had 
to be used rather than individual ligation of the vessels, which would have been 
preferable. The position of the bronchus in the stump was identified and by 
means of two mattress sutures it was approximated to the lower surface of the 
upper lobe. This approximation was fairly successful. A strip of gauze was 
lightly packed near the hilar stump and led out through the lower angle of the 
wound. The incision was then closed by through and through sutures, except at the 
lower angle where the opening was left widely open. 

The patient had very little reaction following this procedure. The amount of 
expectoration dropped sharply, his appetite improved, and his convalescence seemed 
assured. However, on the fifteenth day after this operation, the patient began to 
vomit and lose ground. He was given a blood transfusion and a laparotomy was 
performed for an intestinal obstruction by Dr. Peterson of the general surgical 
staff. It was found that a portion of the jejunum had herniated into the superior 
duodenal fossa and had become strangulated there. The herniation was reduced 
without difficulty, the viability of the gut was good, and the abdomen was closed 
without any form of drainage. 

The patient made an uneventful recovery and was discharged seven weeks from 
the date of the first thoracotomy. The patient’s general condition on discharge 
seemed fair. The chest wound had healed except at the lower angle which was 
being kept open by gauze packing. The drainage was moderately purulent and a 
bronchial fistula surrounded by a rim of granulation tissue could be seen with an 
illuminator. There was a moderate-sized empyema cavity. The patient returned 
in three weeks from Burke’s Foundation with the bronchial fistula healed. The pa- 
tient has gained 25 pounds since the operation; his expectoration measures about 
2 ounces in twenty-four hours. A tiny sinus remains which has no bronehial com- 
munication. 


Early Sarcoma of Rib—Presentation of Specimen.* ETHAN FLAGG BUTLER, M.D. 


The patient is an Italian man, aged forty-three, single, unemployed. About 
June 1, 1932, he was admitted to St. Joseph’s Hospital, Elmira, N. Y., with the 
following history: 

Past health had been good except for an attack of pleurisy in 1929. Six weeks 
prior to admission he had developed pneumonia and convalescence had been tedious, 
unsatisfactory, and accompanied by much pain in both sides of chest. When ad- 


*From the Chest Clinic, Arnot-Ogden Memorial Hospital, Elmira, N. Y. 
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mitted to hospital there was evidence of a circumscribed encapsulated empyema in 
the right chest. Pneumococcus was recovered from pus and this empyema quickly 
healed after primary open drainage. Another empyema pocket developed in the 
lower posterior right chest. Pneumococcus was recovered from this area. Open 
drainage was instituted. A complicating bronchial fistula delayed the healing of 
this wound. Kahn reaction was negative. There was a moderate degree of sec- 
ondary anemia for which he received one transfusion. He was discharged from 
hospital on July 16, 1932, but returned as an out-patient for dressings for an ad- 
ditional three-month period. Convalescence was not prompt as in the usual case of 
pneumococcus, postpneumonic empyema. He continued to have pain throughout 
his chest, somewhat more on the left than on the right side. X-ray examination 
showed a gradual development of a diffuse haziness throughout both lung fields. 
Tubercle bacilli were frequently sought for, but never found. 

From October, 1932, until January, 1933, he was lost sight of. When he again 
reported he had gained five pounds in weight, but still complained of cough and of 
pain in both sides of chest. A bronchoscopic examination disclosed inflamed 
bronchi on both sides, especially the left, and an inflamed larynx. Lipiodol plates 
showed bronchiectatic changes on the right side in the area surrounding the original 
axillary empyema pocket. Secretions recovered from the depths of the air passages 
showed no tubercle bacilli. The cultures showed staphylococcus and streptococcus. 

Quite suddenly on February 3, 1933, and without any preceding injury, the 
patient developed an extremely severe pain definitely localized at the level of the 
left tenth rib in the postscapular line. Physical examination showed no local 
changes. Temperature was normal. Fluoroscopic examination disclosed no change 
as compared with previous observations. The pain rapidly increased in severity, 
and on February 4, 1933, the patient was admitted to the Arnot-Ogden Memorial 
Hospital for appropriate treatment. At that time a small mass was palpable at the 
point of maximum pain. From day to day this mass perceptibly increased in size. 
With the aid of the Bucky diaphragm a transverse fracture of the rib was dem- 
onstrated at that point. Local trauma, recent or remote, was definitely denied by 
the patient. On February 10, 1933, he was explored under general anesthesia. It 
was easily possible to completely excise the involved area without injuring the un- 
derlying pleura. The lung was not adherent and presented a normal appearance 
as it glided beneath the normal parietal pleura. When removed, the specimen 
consisted of 10 em. of the tenth rib, together with attached intercostal muscles 
and a mass of hard whitish tissue surrounding the point of fracture. For the 
most part this tissue lay external to the rib rather than internal. There existed 
a pathologic fracture without displacement of fragments or any apparent injury to 
the periosteal sheath. A portion of this tumor was sent to the laboratory of the 
New York State Hospital for Malignant Diseases in Buffalo for examination. In 
their opinion it was an osteogenic sarcoma. 

It was hoped that this examination would shed light on the general nature of 
the patient’s condition. It would not have been surprising if tuberculosis had 
been proved. The pathologic findings suggest the possibility of a generalized sar- 
comatosis throughout both lungs. At the present time the patient is living. His 
recent wound is solidly healed. There is no evidence of local recurrence, but 
general health has not improved. Fluoroscopic examination fails to reveal any 
evidence of tumor formation in the long bones and x-ray plates show no involve- 
ment of the vertebrae. 

Acute Empyema Complicated by Postpneumonic Atelectasis of Lung.* ErHan 
FLAGG BUTLER, M.D., AND Harry S. Fis, M.D. 

Patient was a white, male child, seven and one-half years of age. Health prior 
to the present illness had always been good. During April, 1932, following a lobar 


*From the Chest Clinic, Arnot-Ogden Memorial Hospital, Elmira, N. Y., and the 
Surgical Service, Tioga County General Hospital, Waverly, N. Y. 
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pneumonia, he developed a postpneumonic pneumococcus empyema on the right side. 
After two aspirations at home the child was admitted to the Tioga County General 
Hospital, Waverly, N. Y., on April 30, 1932. The empyema was surgically drained 
and the cavity frequently flushed with Dakin’s solution. Convalescence was tedious 
and there was no apparent reduction in the size of the cavity. A revision of 
drainage was performed about two weeks after the original operation. This did 
not in any way hasten convalescence. X-ray examinations showed a marked col- 
lapse of the entire right lung soon after operation. There was gradual reexpansion 
of the upper lobe, but little or no reexpansion of the lower lobe. 

Two and one-half months after the original operation patient was transferred 
temporarily from the Tioga County General Hospital to the Arnot-Ogden Memorial 
Hospital in Elmira for further examination. On July 22, 1932, a bronchoscopic ex- 
amination failed to reveal any mechanical obstruction in the airways of the right 
lung. No other factors were discovered which might contribute to the threatened 
chronicity in this case. The patient was transferred back to the Tioga County 
General Hospital. 

About four days after the bronchoscopic examination the right lower lobe com- 
menced to reexpand. Within a week the capacity of the empyema cavity had de- 
creased from 250 ¢.c. to 100 ¢.c. Within another week’s time the cavity was 
obliterated and the child shortly thereafter discharged from hospital. 

In February, 1933, the patient returned for follow-up examination. He had 
gained weight and appeared to be in good health. Respiratory motion was limited 
on the right side, but in other respects the physical signs were normal. <A fluoroscopic 
examination showed a normal pulmonic field and approximately 75 per cent of normal 
diaphragmatic excursion on the right side. 

On one other occasion a similar case had been noted by one of us and elsewhere 
reported.* These two cases properly raise the question as to the possibility of 
a persistent postpneumonic lobar atelectasis playing an occasional réle in the causa- 


tion of chronic empyema. 


Bronchial Carcinoma.+ MILTON S. LiLoyp, M.D. 

Case 1—V. A. White male, married, aged sixty-five years. Admitted to St. 
Vincent ’s Hospital, S. I., Dec. 6, 1932. 

History: Pain in the left chest, radiating upward to the left shoulder and 
left side of neck, six weeks’ duration, gradually becoming more severe. Moderate 
dyspnea. Slightly productive cough but no hemoptysis. 

Physical examination: Diminished resonance and breath sounds over the left 
apex. Trachea shifted to the right. Distention of the left jugular vein. 

X-ray examination (Dr. Radding): Large sharply defined mass in the left 
apical region extending down to the second rib anteriorly, continuous with the upper 
mediastinal shadow. Probable diagnosis, neurosarcoma. 

Pneumothorax: Initiated Dec. 16, 1932. About 70 per cent collapse obtained. 

Thoracoscopy: Performed Dec. 24, 1932. The upper lobe was attached to the 
chest wall anteriorly by soft gummy adhesions. Posteriorly and laterally it was 
adherent by heavy tissue formation. The lower part of the lobe was hidden by a 
mass of fat arising by four or five digitations from the subpleural fat of the 
thoracic wall. The pleura of the lower part of the lobe appeared normal, In the 
upper portion the pleura was dull and boggy in appearance. It was firm to out- 
side pressure. Nothing was seen to indicate any enlargement of the great vessels. 


*Butler, E. F.: Acute Empyema with Postpneumonic Pulmonary Atelectasis Re- 
lieved by Bronchoscopy. Penn. Med. Jour., Vol. 32, 1929, p. 337. 
+Lantern slides and surgical specimen shown. 
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Biopsy was not made, since, due to the lipoma, no tissue was seen which presented 
the appearance of any kind of lung tumor. 

Thoracoscopic diagnosis: Lipoma of the posterior thoracic wall. Intrapul- 
monary tumor of unknown nature. No evidence of aneurysm. 

Operation: Partial lobectomy by Dr. Wm. Francis Honan Jan. 6, 1933. Pa- 
tient recovered quickly after the operation and appeared to show improvement for 
thirty-six hours. Two blood transfusions were given, one before and one after the 
operation. In the early morning hours of Jan. 8 patient rapidly weakened and ex- 
pired unexpectedly. No autopsy could be obtained. 

Laboratory reports (Dr. Margit Freund): Wassermann negative. Blood exam- 
inations showed a persistent, moderate, secondary anemia. Section of surgical speci- 
men showed squamous celled carcinoma of the bronchus. 


Aneurysm of Left Ventricle.* Mitton S. LLoyp, M.D. 


CASE 2.—A. T. White male, married, aged seventy-four years. Admitted to the 
Staten Island Hospital July 4, 1981. 

History: Expectoration of blood, three weeks. No severe hemorrhage. 

Physical examination: Evidence of effusion in the left lower chest, many rales 
over both lower lobes. B.P. 148/86. 

X-ray examination (Dr, H. Lynn Halbert): Evidence of effusion in the free 
pleural cavity left side and of encapsulated effusion between the right lower and 
middle lobes. Heart outline enlarged resembling pericardial effusion. 

Bronchoscopy: Performed July 25, 1931. Bronchi of both lower lobes com- 
pressed by pressure from the outside. Lining membrane much reddened, no growth 
or foreign body. 

Discharged from hospital July 27, 1931, 

Second admission: May 27, 1932. 

History: Complains of dyspnea and a feeling of fullness after meals. No 
further hemoptysis. 

Physical examination: As on previous admission except that there was 
ing’’ of the right lung, and the liver was reported enlarged ‘‘two fingerbreadths. ’ 

Fluoroscopic examination: Made June 13, 1932, showed the left lower lobe 


** elear- 


‘*a solid mass’’ suggesting endothelioma of the pleura. The heart was also re- 
ported enlarged. 

Laboratory findings: Blood Wassermann negative. Chest fluid sterile, no ab- 
normal cell forms or red blood cells. 

Thoracoscopy: Performed June 18, 1932. The pleura. appeared normal except 
for the absence of the luster of the surface. Fluid filled both mediastinal furrows. 
From this could be seen a mass projecting into the posterior part of the pleural 
cavity. The surface was rusty colored and rough. It was thought to be either an 
aneurysm of the heart wall or the aorta. 

Death: June 21, 1932. Autcpsy showed an aneurysm of the left ventricular wall 
secondary to the thrombosis of the coronary artery. The heart measured 17 x 12 em., 
the aneurysm measured 7 em. in diameter and was filled with clot. 


Infrapulmonary Pyopneumothorax. ARTHUR S. W. TouroFF, M.D. 


F. M., a married female of thirty-nine, was admitted to the Medical Service 
of the Mount Sinai Hospital on November 2, 1931. For the past twelve years she 
had suffered frequent attacks of nocturnal dyspnea, palpitation and wheezing which 
gradually had been growing more severe and more frequent. Her family physician 
had made a diagnosis of myocardial disease and treated her periodically by means 





*Lantern slides and autopsy specimen shown. 
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of rest in bed and digitalis. Nine days before admission she suffered a typical 
attack of severe degree which after several days appeared to be improving under 
rest in bed and digitalis. Three days before admission there was a sudden onset 
of severe persistent cough, associated with pain in the right chest and bright 
blood-streaked sputum. In addition, the dyspnea increased and marked cyanosis 
and cardiac palpitation were noted. During the three days prior to admission her 
symptoms were not relieved. The remainder of the history although lengthy is ir- 
relevant. 

At the time of admission the patient was semicomatose, and dyspneic, orthopneic 
and cyanotic. Examination of the chest revealed a peculiar type of dull tympany 
over the right side posteriorly, from the extreme base to the spine of the scapula. 
In this area, voice and breath sounds were markedly diminished and a few scattered 
moist riles were heard. The heart was enlarged beyond the left anterior axillary 
line. The first sound was very loud and there was marked systolic heaving over 
the precordium. A diastolic shock was present over the pulmonic area. P, was 
louder than A,. A blowing systolic murmur was heard over the precordial area. 
The liver was ténder, and enlarged three fingerbreadths below the costal margin. 
There was slight pretibial edema. Blood pressure was 180/100. The apex rate 
was 100 and totally irregular. The radial pulse rate was 80; Hgb. 96 per cent; 
W.B.C. 25,400; polys. 87 per cent; temperature was 102. 

The diagnosis made on admission was: (1) Chronic cardiovalvular disease, 
(2) mitral stenosis and insufficiency, (3) auricular fibrillation, (4) cardiac hyper- 
trophy and dilatation, (5) bronchopneumonia (on the basis of infarct?) with pneu- 
mothorax over right lower lobe. 

An x-ray taken shortly after admission revealed the following: Marked en- 
largement of heart with displacement to the left. Occupying the lower third of 
the right chest there was a localized area of pneumothorax which elevated the base 
of the lung and compressed it in an upward direction. The general region of the 
right diaphragm was obscured by a collection of fluid which occupied the lowermost 
portion of the region of pneumothorax. In the lowermost portion of the lower 
lobe close to the spine there was a small area of infiltration. At first glance, the 
impression gained was that of a high diaphragm beneath which there was a sub- 
phrenic abscess containing air. The presence of faint pulmonary marking super- 
imposed on the area of pneumothorax militated against this interpretation, how- 
ever. The diagnosis therefore was made of infrapulmonary pyopneumothorax. 

Because of the patient’s extremely poor general condition, her profoundly toxic 
state, and the violence of the psychotic manifestations which had supervened, a 
major procedure such as thoracotomy with rib resection was deemed inadvisable. 
The following procedure was therefore carried out in the patient’s room: 

Nov. 4, 1931. Operation: Stab thoracotomy with under-water drainage (Dr. 
Touroff.) Preliminary aspiration in the ninth interspace—right side—midscapular 
line. Thin, bloody, odorless pus and air immediately encountered superficially in 
the chest. Under local anesthesia, a calibrated drainage tube! was introduced in 
air-tight fashion with the author’s thoracotome.2 There was an immediate flow 
of 300 c.c. of pus and large quantities of air. 

Following operation the patient’s general condition improved, temperature gradu- 
ally fell, and the toxic and psychotic manifestations became less. There was con- 
tinued under-water drainage of pus and escape of large amounts of air. Under 
appropriate therapy the auricular fibrillation was controlled, and twenty-three days 
after operation the second stage was proceeded with. 

Nov. 27, 1931. Operation: Thoracotomy, rib resection and drainage (Dr. 
Touroff). Under local anesthesia, the eighth rib was resected for a distance of 
four inches from the existing wound toward the axilla. A large localized cavity 
which lay entirely between the undersurface of the lower lobe and the diaphragm 

















NEW YORK SOCIETY FOR THORACIC SURGERY 211 


was thus entered. The cavity which contained a small amount of bloody odorless 
pus and air, was bounded posteriorly and laterally by the chest wall, while an- 
teriorly it was bounded by the lappet of lower lobe which was adherent to the 
diaphragm and anterior chest wall in the region of the costophrenic sinus. The 
floor and roof of the cavity were immobile. On the roof, near the costovertebral 
gutter, was a necrotic area 34” in diameter and 1” deep which exuded pus, and 
from which large amounts of air escaped when the patient strained. This was a 
ruptured nonputrid lung focus which was considered to be in all probability a 
necrotic area of pulmonary infarction fer three reasons: (1) the history of frankly 
bloody sputum occurring in a patient with auricular fibrillation, (2) the size of 
the ruptured pulmcnary focus which corresponded almost exactly with the size of 
the pulmonary infiltration on x-ray examination, (3) the absence of evidence of 
a large area of pneumonia with which the usual type of postpneumonic nonputrid 
ruptured focus of such size is usually associated. The empyema cavity was ex- 
posed to its limits anteriorly and posteriorly by further excising the rib. The in- 
tereostal musculature above and below the rib were also removed in order to provide 
a wide opening; and the necrotic focus and entire cavity were loosely packed with 
iodoform gauze. The wound was repacked every three to four days. Convalescence 
was uneventful and the patient was discharged sixteen days postoperatively with a 
healing wound and a blowing bronchial fistula, both of which later healed un- 
eventfully. Culture of pus unfortunately yielded no growth. 

Comment.—This case illustrates the occurrence of infrapulmonary pyopneumo- 
thorax in a cardiac patient, in all probability on the basis of an infected necrotic 
pulmonary infarct in the lower lobe. The physical signs were essentially 
those of air encapsulated in the lower part of the chest. The diagnosis was con- 
firmed by x-ray examination, although several features noted in the films suggested 
the lesion to be located beneath the diaphragm. 

The operative procedure illustrates a method of management of very ill patients 
by doing first a minor procedure to tide the patient over the acute phase of the ill- 
ness, and reserving the more formidable procedure until such time as the patient’s 
condition permits. The case falls into Group III of the author’s classification. 


REFERENCES 
. Touroff, Arthur 8S. W.: Calibrated Surgical Drains, Ann. Surg. 94: 955, 1931. 
. Idem: A New Method for Instituting Air-tight Pleural Drainage, Am. J. Surg. 
17: 254, 1932. 
3. Idem: Infrapulmonary Empyema, Surg. Gynec. & Obst. (To be published.) 
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Chronic Empyema—tThoracic Fistula. Exploratory Thoracotomy and Drainage. 
Asthma—Phrenic Neurectomy. Howarp LILIENTHAL, M.D. 


On October 4, 1929, I saw Mrs. W. H. D., forty-seven years of age, with her 
physician, Dr. C. Dane of Orange, New Jersey. For ten years she had had inter- 
mittent empyema of the left chest following pneumonia and the resulting sinus 
refused to close in spite of various operations. The opening was in the left axillary 
line about the fifth interspace. 

Although there had been no cough for a long time attacks of asthma were not 
infrequent and were often very severe. The asthma seemed to improve whenever 
the wound closed. Fever only occasionally but with this elevation of temperature 
the asthma would disappear. 

A few years before I saw her the right breast had been removed for a non- 
malignant tumor and up to the present time, three and one-half years, there has 
been no suspicion of a recurrence or metastasis. 

About a month before I saw her there was one of these attacks of asthma with 
cessation of the discharge from the fistula and with moderate fever. A few days 
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later the anterior chest began to bulge, with edema of the skin almost to the 
umbilicus. Doctor Dane then resected a rib just below the left mamma, and ex- 
plored the cavity with his finger. The discharge was thick nonodorous pus, about 
an ounce in all. Deep drainage was instituted, however, because free pleura had 
been apparently entered at this time. Ten days later there was a severe hemor- 
rhage without hemoptysis, the blood coming from both the wounds. The hemor- 
rhage was finally checked by packing and a transfusion restored the patient. 

When I saw Mrs. D. she was pale but otherwise in good general condition. There 
was a small packed wound below the left mamma. X-ray pictures were incon- 
elusive. Doctor Dane requested that the patient be transferred to Mount Sinai 
Hospital. This was done and further x-ray studies were made but these were also 
inconclusive. Her blood pressure was 110 systolic. 

I operated four days after I first saw her, Doctor Branower inducing general 
anesthesia. 

Probing the upper sinus gave no positive result. A rather forcible injection of 
methylene blue solution entered only superficially. I made an incision running 
along the seventh rib and removed five inches with its periosteum. An attempt was 











Fig. 1.—Case 2. Sinus indicated by filling with 50 per cent iodoform and petrolatum. 


made to connect the two sinuses by cutting the dense thick pleura and for the sake 
of better exposure I resected the rib above subperiosteally. Even then it was quite 
impossible to find the exact tract which connected the two openings. With wide 
rib retraction an infected cavity a little larger than an English walnut was clearly 
exposed. The operation was technically very difficult and the elevated diaphragm 
was unavoidably incised so that normal omentum appeared. The small suppurating 
cavity which was in the lower part of the wound was then packed and all the parts 
in this neighborhood were clearly exposed. A firmly organized blood clot was 
extracted from the cavity. This was followed by a smart but not very dangerous 
hemorrhage which apparently came from a vessel in the diaphragm itself which had 
to be clamped and sutured. Then [ deliberately incised the pleura and found that 
there were general synechiae so that there was no free entrance into the pleural sac. 
No tumor or other suspicious mass was found. In order to leave nothing undone I 
enlarged the opening in the diaphragm and digitally examined the subphrenic space. 
All abdominal parts within reach were soft and normal so I sutured the dia- 
phragmatie incision with chromic catgut. The entire wound was then packed with 
strips of gauze and the skin closed over them temporarily with silkworm-gut sutures 
to be removed in a few days. 
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Although she had lost but little blood and had stood the operation well I re- 
quested Doctor Rosenthal who was present to transfuse Mrs. D. because of her 
low hemoglobin reading —45 per cent. 

Healing progressed satisfactorily and the patient left the hospital sixteen days 
later and was placed in charge of Doctor Dane. 

A month later I saw her at the office and the wound was nicely granulating but 
there appeared to be a little more discharge than one would have expected, and 
on probing, to my astonishmeni, a sinus was entered for at least six inches running 
upward and backward where it touched a sensitive area and there was spasmodic 
coughing. Through a fine pure silver tube I then injected a few drops of boracic 
acid solution which also excited cough. This clearly indicated the presence of a 
bronchial fistula of small size which may have accounted for the asthma and also 
for the recurrence of the empyema. 














4 i 


Fig. 2.—Same case more than a year later. Note small opacity remaining. 


The depth of the sinus was 6% inches and with considerable difficult manipula- 
tion I was able to introduce a fine tube for about four inches, The continuous 
whistling sound of a bronchial fistula could then be heard when the patient strained. 
Two days later I injected 50 per cent iodofurm and vaseline through a fine silver 
probe-like tube then sending the patient to Doctor W. Snow for x-ray examination 
which revealed a cavity about 114 inches long and 2% inches wide probably at the 
open bronchus. With considerable difficulty I wormed the flexible tube into the 
sinus for 634 inches when there was cough and a peculiar resistance was felt which 
I believed to be bronchial wall. The innermost limit of this cavity was at the hilum 
of the lung. On forcing the iodoform paste through this tube Mrs. D. tasted it 
and the sputum was strongly blood stained for some minutes. After this no iodoform 
appeared at the wound. The x-ray pictures revealed the location of the paste 
(Fig. 1). The anterior abscess healed after free incision and the entire wound 
closed. 
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A single attack of asthma followed a severe mental and physical strain. This 
symptom then disappeared until May, 1931, nearly one and a half years from my 
first acquaintance with her, when x-ray pictures revealed still a tiny bit of iodoform 
vaseline and the patient stated that she still occasionally tasted iodoform. On 
fluoroscopic examination Doctor Jaches noticed a slight paradoxic motion of the 
diaphragm and this signified to me that there was some lesion of the phrenic nerve 
probably due to adhesions in some part of the scar of her healed empyema. Be- 
lieving that this paradoxie motion might be increased and that the intrathoracic 
tension might be relieved by phrenic nerve avulsion I advised that the patient be 
operated upon once more with the distinct understanding that this procedure should 
be regarded as experimental. 

Accordingly on May 11, 1931, I operated, employing novocaine at first and con- 
tinuing with nitrous oxide and oxygen. An incision was made upon the left 
clavicle and the subclavian triangle exposed. This procedure was particularly dif- 
ficult and during the dissection a little hissing sound was noted which seemed to 
indicate a slight injury to the dome of the pleura. To add to my troubles hemor- 
rhage was particularly annoying and a large vein, apparently not the jugular, 
appeared to have been wounded several times. This vein ran. across the neck, not 
parallel with the longitudinal axis, and the small veins also bled profusely. The 
thoracic duct was slightly wounded but it closed at once when the hemostatic 
ligatures were tied. 

The technical difficulties were considerable. About four inches of the phrenic 
nerve were finally avulsed. The wound healed nicely but there were still attacks of 
asthma which persisted for about two weeks then disappeared completely and have 
not returned up to the present time, nearly two years from the date of the last 
operation. 

The patient has remained perfectly well so far as her respiratory symptoms go 
and appears to be a healthy individual. 


Large Sacculated Empyema With Small Bronchial Fistula. Thoracotomy With 
Rib Resection and Mobilization of Lung. Finally Closed After Treatment With 
Irradiated Petrolatum. HowArp LILIENTHAL, M.D. 

This patient, Milton T., uged twenty-three, was brought to me by his physician, 
Doctor Hyman Fisher, on October 5, 1932. Following a left lobar pneumonia 
one and a half years before. an empyema had formed which had been treated by 
the customary eighth rib resection in the postaxillary line. He seemed to recover 
promptly and was apparently well in a few weeks following irrigations with 
chloramine. 

At the end of May, 1932, more than a year after his former recovery, there 
were chills and cough with symptoms referred to the left chest. An incision had 
at once been made and the case treated by drainage. A great quantity of pus was 
evacuated. The patient was in the hospital for two weeks and later seemed to 
have recovered. 

About five months after this second attack there were again cough, expectora- 
tion and fever with a loss of six pounds in weight within two weeks. When I saw 
him there were the usual signs of left empyema with two horizontal scars in the 
left lower chest. There was a dry cough but no signs of spontaneous opening or 
softening of the scar. X-ray pictures at this time revealed a large lower sacculated 
empyema and on examining a picture made during the course of healing in his 
former attack it was clear that there was great thickening of the pleura and I 
believed that this was probably the cause of his recurrences since the approach 
of the lung to the chest wall had been incomplete. 





*From the Department of Thoracic Surgery, Lahey Clinic, Boston, Mass. 
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On October 7, 1932, I operated upon him at Mount Sinai Hospital. Doctor 
Branower administered a basal dose of avertin and supplemented it with a little 
nitrous oxide. 

With the electric scalpel I incised the skin and muscle in the eighth interspace 
and found that the eighth and seventh ribs had been resected. I then aspirated 
and on recovering thick green pus I again resected the seventh and eighth ribs 
which had fused and I also divided the fifth and sixth ribs posteriorly so that the 
chest could be freely entered. There was disclosed a large cavity lined with 
extremely thick pleura which did not move on respiration. Fully ten ounces of pus 
were evacuated. The lung was densely adherent to the diaphragm, pericardium 
and posterior chest wall. With ordinary scalpel I cut through the thick leathery 
pleura from above downward and forward to the lung tissue, peeling away the 
visceral pleura with great difficulty and making a number of other incisions at 
right angles to the first one. The lower lobe was then peeled away from the 
diaphragm and was loosened from the pericardium. Doctor Branower was now 
able to inflate the lung by intrapharyngeal pressure so that it came almost to the 
chest wall, A tube about the size of an adult forefinger was inserted anteriorly 
and fitted with a finger-cot valve. The remainder of the wound was closed air- 
tight. 

After the initial shock of the operation had subsided, progress was satisfactory 
and the patient was discharged from the hospital in about a week, when x-ray 
pictures revealed good pulmonary expansion. 

Unfortunately there were evidences later of another pocket which was not reached 
by the tube. There was spontaneous opening of this pocket and strange to say it 
did not seem to connect in any way with the main wound cavity. I then treated 
him by injecting irradiated petrolatum and on one occasion, wishing to wash away 
the fatty matter, I carefully injected a little ether through a small silver cannula 
leaving plenty of room alongside. This at once produced cough which persisted 
for a number of weeks when finally with no other treatment the wound closed. 

The patient now presents some depression of the left lower thoracic wall. On 
March 7, 1933, he appeared to be well and his vital capacity was three liters. The 
normal for his weight is three and one-half liters and it is hoped that this may 
finally be attained. 
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HERBEN, GEORGE F Loomis, N. Y. 
HERBERT, W. P Flat Iron Building, Asheville, N. C. 
JACKSON, CHEVALIER, JR 304 S. 23rd Street, Philadelphia, Pa. 
KINSELLA, THOS. J Glenn Lake Sanatorium, Oak Terrace, Minn. 
MEADE, RICHARD H., JR 2116 Pine St., Philadelphia, Pa. 
MURRAY, FOSTER 80 Hanson Place, Brooklyn, N. Y. 
NEW20N; H@REAN 2.20 325525222225 Peter Bent Brigham Hospital, Boston, Mass. 
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Nixon, J. W San Antonio, Texas 
OCRNSUSINS GROROB.. 32-5523 150 W. 55th Street, New York City 
OVERHOLT, RICHARD H 605 Commonwealth Avenue, Boston, Mass. 
POWERS, JOHN H.__------------.Mary Imogene Bassett Hospital, Cooperstown, N. Y. 
RIGLER, LEO University Hospital, Minneapolis, Minn. 
VAN HAZEL, WILLARD 1819 Polk Street, Chicago, Ill. 


Senior Members 


BRANOWER, WHISLIAM. .o.-52222--< 55-54-5252 4725 Iselin Avenue, New York City 
BROWN, GAWBASON2 == - 222255 -sdoeiso03 24 Church Street, Saranae Lake, N. Y. 
CROWE, SAMUEL J Johns Hopkins Hospital, Baltimore, Md. 
CruMP, ARMISTEAD 

DrminEnior, Viernes 2... 25-42-52 236 Central Avenue, Hot Springs, Ark. 
DuNHAM, H, KENNON------~---- 1020 Union Central Life Building, Cincinnati, Ohio 
pers, EpMOND Moo. .=5..-..22-s 1414 Drummond Street, Montreal, Canada 
IDINDORN:  NPAMe ooo 55.5 eee eee to cea eslS 20 East 63rd Street, New York City 
ELSBERG, CHARLES.._...._..--.---~- 180 Fort Washington Avenue, New York City 
GEORG, CONRAD, JR 117 East Liberty Street, Ann Arbor, Mich. 
RMUARO PES 2 Se oh eS 126 East 37th Street, New York City 
JACKSON, CHEVALIER .....-.-2.--.5-.2 3432 North Broad Street, Philadelphia, Pa. 
FEBRYON; JAMES: = 2. 5 one eee 22 East 69th Street, New York City 
LEMON, WILLIs 8.--------------------510 Tenth Avenue, 8. W., Rochester, Minn. 
eeeie ‘NUIRERAM LS 25 oo ee ae es Cable, Wis. 
NPANGES, UMORBING 620255 Sooo ce Se boo 43 West 85th Street, New York City 
PHUMMER, ERENES (Seo 55 2552-550. The Mayo Clinic, Rochester, Minn. 
Poot, EUGENE H 107 East 60th Street, New York City 
RIMBWEES ONS 2-22 PS a ee ae 921 Canal Street, New Orleans, La. 
STEWART, WILLIAM H 

I NOHMIC, (D BANe a con = Sessa ae ote oon 1212 Fifth Avenue, New York City 
WHIPPEE. ALIEN O:2.. 222+. —--2- == 180 Fort Washington Avenue, New York City 
WOR Mitte: dhe teeta eee a Ca eee 12 West 7th Street, Cincinnati, Ohio 


Deceased Members 


1920 KENNETH A. J. MACKENZIE 1927 SPARRELL S. GALE 
SAMUEL J. MELTZER FRED W. PARHAM 
LrEo S. PETERSON CHARLES H. PECK 
ROBERT M. BRowN Howarp A. LOTHROP 
H. H. JANEWAY NORMAN B. CARSON 
ROBERT C, PATTERSON EMIL BECK 
JOSEPH RANSOHOFF SELLING BRILL 
HENRY L. LYNAH CHARLES LOCKWOOD 
WILLIAM S. HALSTEAD WILLY MEYER 

SIDNEY YANKAUER 
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Past Presidents 


1918 SAMUEL J. MELTZER, New York 1926 Epwarp E. ARCHIBALD, Montreal, 

1919 Witty MEYER, New York PQ: 

1920 WILLY MEYER, New York 1927 FRANZ TOREK, New York 

1921 RupoLPH Matas, New Orleans 1928 Evarts A, GRAHAM, St. Louis 

1922. SAMUEL ROBINSON, Santa Barbara, 1929 JOHN L. YATES, Milwaukee 
Calif. 1930 WyMAN WHITTEMORE, Boston 

1923 Howaxp LILIENTHAL, New York 1931 ETHAN F. BUTLER, Elmira, N. Y. 

1924 Cart A. HEDBLOM, Chicago 1932 FREDERICK T. LorD, Boston 

1925. NATHAN W. GREEN, New York 1933 GEORGE P. MULLER, Philadelphia 


Past Secretaries 


1918-1922 NATHAN W. GREEN, New York 
1922-1924 CHARLES GORDON Hryp, New York 
1924-1929 ETHAN FLAGG BUTLER, Elmira, N. Y. 


Meeting Dates 


1918 Chicago, June 10 1926 Montreal, P. Q., September 30° 

1919 Atlantic City, N. J., June 9 1927 New York, May 9 

1920 New Orleans, May 1 1928 Washington, D. C., April 30 

1921 Boston, June 6 1929 St. Louis, April 25 

1922 Washington, D. C., April 29 1930 Philadelphia, May 12 

1923 Chicago, May 28 1931 San Francisco, July 1 

1924 Rochester, Minn., June 5 1932. Ann Arbor, Mich., April 18 

1925 Washington, D. C., May 4 1933 Washington, D. C., May 9, 10, 1] 
1934 Boston, May 3i, June 1, 2 





